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NetWare 2.11 and 3.11 


S 1-2-3 Release 2.3 vs. 

3 ; | Quattro Pro 3.0 

» n 16 PC, Mac, and Unix 

» Group Schedulers 

Z | | | The New Norton Desktop 
3 o 14402 35!lp LapLink Pro 

a ! 3 New 486SXes 


MediaMaker and FrameMaker 


the new Lotus" 1-2-3" for DOS 
Release 2.3. 

For starters, it's not just 
a graphical spreadsheet. It's 
a fast, graphical spreadsheet 
for DOS. [t's easy to use. 

And it works as well on 
an older XT with just 512K 
of memory as it does on the 
newest 486 machine. 

[t also shares many fea- 


TSA CH (AA. 


c r ef "r 


added new fea- 


Lotus 1-23 


The world's mast popular spreadsheet 


Introd cing Lo 


Theres a lot to like about 


tures in common with our 


tures you won t find in other 


powerful 3D spreadsheet 1-2-3, spreadsheets. Like the Viewer 


Release 3.1. Including its 


(based on Lotus Magellan" 


superb spreadsheet formatting technology) which lets you 
and publishing capabilities and view files before retrieving 
full mouse support. Along with them and makes file linking as 


its popular Auto Compress 
feature that gives you 
a trouble-free way of 
making larger 

worksheets print 


on a single page. 
We've also 


easy as point 
and click. And 
a very help- 
ful Auditor 


Lotus 1-2-3 Release 2.3 
runs sinouhly and 
quickly no matter what 
hardware you're run- 
ning il on. 
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WHAT'S NEW IN LOTUS 1-2-3 
RELEASE 2.3. 


o A WYSIWYG graphical environment 
with live on-screen formatting 

a Lotus Magellan viewer technology for fast 
file previewing, retrieving and linking... 
all without leaving vour active worksheet 

o More graph types, including 3D-ellect 
graphs and graph annotation capabilities 

o Auto Compress, for a trouble-free way 
of making larger worksheets print on 
single page 

o Dialog Boxes for an easier, more inter- 
active way of working 

2 Text-editing for easy on-sheel word 
processing, including automatic word 
wrap, even around graphs 

o The Auditor for documenting or 
highlighting your spreadsheet logic 

o [mproved memory management for build- 
ing larger worksheets up to 12 MB in size 

o New printer drives that support all 
leading laser and dot-matrix printers 

o Context-sensitive, interactive Help and 
an on-line tutorial 


that simplifies the 
job of documenting 
and analyzing work- 
sheet logic. 

Of course, you 
wont just like what 
Release 2.3 does. 
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You ll like how it 
feels. It's quick and 
smooth. With 
a WYSIWYG (what- 
you-see-1s-what-you- 
get) graphical environment that 
lets you format text, data, and 
graphics "live" on screen. With 
the mouse, you can execute 
commands, highlight cells 
or ranges, open dialog 
| |] graphs, change type 
styles, fonts and 
| point sizes. All with 


boxes, place and size 


unparalleled speed 
and ease. 
What's more, 
Release 2.3 gives vou a wide 
range of printing and reporting 


capabilities. Including the capac- 


ity to place as many live graphs 

on a worksheet as vou d like. 
Along with 96 type style 

combinations, drop shadows, 
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With its WYSIWYG graphical enviroment, you 
can do all your formatting "live on screen. 
Which means you W always know what your 
output will look like before you print. 


new 3D-effect graphs, drawing 
and annotation tools, and the 
most font support, choices of 
colors and shading available. 
Compatibility? As with any 
1-2-3 product, it's no problem. 
Because Release 2.3 will read all 


of the files you've created on pre- 
vious versions of 1-2-3, including 


files you ve formatted using 
Allways" and Impress” So you'll 
preserve all your work, as well 
as vour training. 

To order your upgrade 
direct from Lotus* call 1-800- 
TRADE-UP, EXT. 1231. Or 


see your Lotus Authorized Reseller. 


* Please have your credit card and produd package ready when yau call, In Canada, vali 1-800-668- 1509. 


The new Lotus 1-2-9 


for DOS 


12-3 Release23 


An unimpressive report 
is something you Tl never have 
In create again. 


Align titles or tert across a range 
of columns—left, right, or center— 
with one simple command, 


Fru ean wrap ted around 
graphs automatically. 


Add freehand drawings or symbuls 
lo call attention Io critical data. 


A jenture that only 1-2-3 affers to 
DOS spreadsheet users is the ability 
tu embed as many "live" graphs 
on a worksheet as you d like. 


Ihnpruved, 3D-effect graphs can add 
even mare impad to your report, 


Mir bold, italics, underlines, 
coors, aud typefaces Ip create over 
HG tert style combinaiions—moare 

than ang other spreadshert. 


Thanks to Tuto Compress, 
you can easily make an entire 
report fil on one page 


in. 


NOW you can 
upgrade 

your spreadsheet 

without upgrading 
your hardware. 
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eCycle Waste Corporation 


The Materials Research Group Recommendation: 


RAIM Aluminum 


This study conducted by Ihe Materials Research Group 


provides the basis fo 
pcie continue to expand its aluminum recycling capacity 


another 70% over the next 6 years. The ¢ 
the increasing proportion _o 


years, no 


tcomme ndation that 


pher thE night shows 


aur Tusiness provided by the aluminum division during the past three 


—mproximatcly half of all revenues. 


It is our opinion that, at this rate of growth, 


aluminum recycling wil] continue to offer our company its greatest opportunity for expansion over 


Gross Revenues by Product 


1989 
ii Aluminum 


WECYCLE PRODUCT 


Aluminum 


2,323,426 
1,372,347 
1,726,492 
5,422,265 


2,498,721 
3,598,757 
4,217,635 


m Plastics 
1990 


4,019,527 
2,374,160 
2,986,831 
9,380,518 


2,587,821 
3,217,693 
4,471,294 


10,313,113 10,256,808 


2,897,493 
—873 9338 


3,171,243 
1,823,697 
JB 421 


1991 


7,315,539 
4,320,972 
5,435,033 
17,072,544 


2,788,925 
3,507,285 
4,873,710 
11,179,920 


3,234,668 
1,860,171 
2,006,769 
2,101,608 


Circle 72 on Inquiry Card. 
4 


the next decade, and certainly 
into the 21st century. 


Glass and Plastics 

As can be inferred from the 
graph to the left, glass and 
plastics recycling has been 
holding steady throughout 
this same period, and has 
consequently become a 
smaller proportion of our 
overall sources of revenue, 

Although this group would 
Strongly recommend that 
WeCycle Waste Corporation 
do all that is necessary to 
increase its activities in these 
areas, our studies have shown 
that aluminum will become 
increasingly the material of 
choice in the shipping, heavy 
manufacturing and container 
industries. 


Aluminum 

It is our opinion that sources 
of aluminum products will be 
pressed close to their limits 
Over the next decade, 

Therefore, we propose that 
WeCycle Waste Corporation 
invest in more aluminum 
capacity during the next five 
years in order to take the best 
advantage of this increasing 
market demand. 


The concept is as simple as the 
law of gravity, yet as revolution- 
ary as the theory of relativity... 


Build a superior system and sell 
it for an irresistible price. That's 
exacily whal we've donc with 
ihe ALR POWERPRO 
VM Series. These systems 
have everything you could want 
in a powerful nerwork server or 
multiuser host. Fast 32-bit 
ProcessOrs complemented 
by a substantial 64-KB 
Cache provide excelled CPU 


Proms and conhgurabor 
Alasearch, inc. Al other brand and product names are trademarks or 


power, while he POWERPRO's 
ten industry standard CXpan- 
sion Slots and large floor- 
standing chassis sive you all 
ihe room you'll ever need for 


customization. Facior in the 
POWERPRO's 32-bit EISA 
busana 32-bit ESDI disk 
controller istandard on hard 
drive models), and you have 
one unbeatable system. 


Yel the POWERPRO sells for 
less than you'd expect for a 
system of this caliber. 


The POWERPRO VM 
386/33 with iis 33-MI IZ 
I386™ processor starts 
at just $44,095. Or you 
can scleci onc of our 
20-MHZ 14865X"™, 
25-MHXZ i4-86™ or 
33-MHZ i486 
models. Just choose the 
level of power you need 
today. 


Zubieci ic change without nobce. Verniy competitive prong and configurabona wih mrumdactursr. Prices based on LLS. dolan. ALA ia a cegateend Eratemark of Advanced | ope 
registered trademarks of thay ratpectve Ginea © 1991 by Advanced Loge: Rasasrch, ing 


upgradeable 


b Editors 
y Choice 


With ALR's modular 
“Just Upgrade the 
CPU! im processor Up- 


grade technology. you 
can upgrade processing 
power simply by swap- 
ping CPU modules. 
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Manufacturer ALR’ Compaq‘ AST 

Model POWERPROVM SYSTEMPRO™ . Premium" 
386/33 386/33 386/33TE 

CPU 33-MHz i386 33-MHz i386 33-MHz i386 

BUS Architecture EISA EISA EISA 

RAM Standard 5-MB 4-MB 4-MB 

Floppy Standard — 1.2-MB 1.44-MB 1.2-MB 

Total Slots 12 11 10 

Starting List Price $4995 $11,999" $6495 

Upgrade Path 20-MHzi486SX Dual Processing — 25-MHz i486 
25-MHz i486 33-MHz i486 33-MHz i486 
33-MHz i486 "includes 240-MB 
DualProcessing Hard Drive and 
33-MHz i486 VGA controller 


Speaking of adding processors, 
the ALR POWERPRO is also the 
only affordably priced server/ 
host system to give you an 
upgrade path to 
SYSTEMPRO" 
compatible dual 
processing. Jusi plug in 
our POWERPRO 33-MI IZ. [1486 
MPI and MP2 modules, andhe 
POWERPRO will instantly De- 
come a ruc symmetrical dual 
processing system. The 
POWERPRO can truly deliver 
miaimnírame-likc compuling 
power for a PC price today! 


Who says you have to pay more 
to get a great system? The ALR 
POWERPRO sets a new stan- 
dard for performance, flexibil- 
ity, and value. To find out more, 


cat: ] -800-BUY-POWR 


Advanced Loge Research, Inc 


OHO Jeronimo Irvine, CA 8271S 
TEL: (714) 581-GT 70 BAN: (71) 8ATHX2440 


Available at these selecied 
rescllers: 
mi — Ge PO 
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The Apple/IBM alliance may make 
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in Windows 

An early version of Windows 3.0's 
long-awaited successor. 
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LapLink’s latest version adds a new 
interface and works via a modem. 
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useful features 
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make Windows 
more useful with 
an integrated shell 
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Adobe Illustrator 3.0 
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all the Mac features, and more 
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incarnation of a multiple-platform 
program for desktop publishing 


Frontier 1.0, 
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Printers, à new environment for 
Windows applications, and more. 
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$3 ri-CAD workstations are the hands- 
down choice of the world's leading 
CAD training schools and Universities. 
Schools such as the University of Texas and 
the world's largest CAD training center — 
The CAD Institute, insist on Tri-CAD quality. 

We designed the Tri-CAD family with 
one goal - to build the best CAD worksta- 
tions available anywhere, at any price. 

Now, for a limited time, every Tri-CAD 
Workstation includes FastCAD - the fastest 
CAD in the microcomputer world. 

Whether you're looking for your first CAD 
package or adding a new workstation, 
FastCAD® will change your mind about CAD 
once and for all. Written in assembly lan- 
guage, FastCAD is the undisputed speed 


Ipap ie Ar TE 

a processor 
TRI-CAD * 8MB of High Speed 32-Bit RAM 
WORKSTATIONS * 64K High Speed Static RAM Cache 


12"xT?7" DIGITIZER $250 


—. ADVANCED 
FEATURES INCLUDE: 


* Intel 30486 Processor with 


* 210MB Fast Access Hard Drive 
* 1.2MB 5.25-inch Floppy Drive 
TC 4251 * 1.44MB 3.5-inch Floppy Drive- 
$5 A105 *-16-Bit SVGA Card with 1MB RAM 
* 17* Non-Interaced 
1024 x 768 FST Color Monitor 
SET 4323 | * Microsoft DOS 5.0. 
| © Panacea CAD Display List Driver — 
$5 AZ395  * Quality 101-Key Tactile Keyboard ' 
* Two Serial Ports & One Parallel Port 
With EISA BUS * 12^x12* Digitizer with Cursor 
Add $500 * FastCAD Design and Drafting 
Software — A $795 Value 
UPGRADES: 


“Tri-Star is king of the | 


2MB HD CACHE CARD $395 33MHz 486 Mountain." 


champion. It zooms the fastest. Pans the RENDITION II/256V $695 | Analysts Choice 


fastest. And draws the fastest. Period. 


AE 


ALL TR-CAD COMPUTER 


2f FST CoLor DisPLAY $995 | February 18,1991 


SYSTEMS INCLUDE: 


e 2 Year Parts & Labor Warranty 
* 60 Day Money Back Guarantee * 12 Month 
On-Site Service + Overnight Parts Replacement 
* Lifetime Toll-Free Technical Support 
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THE -STAR 
COMPUTER CORPORATION 
1800.6 78-2 799 


707 West Geneva, Tempe, Arizona 85282 
Tech Support 1.800.688-TECH 
Telephone 602.829-0584 
Fax 602.345-0110 
Monday - Friday 6:00am-6:00pm PST 
Saturday 8:00am-3:00pm PST 


t 


Graphical computing is the way the world is going. 

The editorials agree. The industry pundits agree. 
Even our competitors ads agree. 

The kind of computing Apple" Macintosh’ personal 
computers first made popular back in 1984 is the way a 
computer should work. 

But with a head start of several years, a long history 
of innovation and an architecture optimized for graphical 
computing from the very beginning, Macintosh remains 
the definitive form of graphical computing. 

And now, with new Macintosh versions of some of 
the most popular DOS programs, you can have all the 
benefits of a Macintosh without sacrificing any of your 
investment in MS-DOS PCs, applications and data. 

Take Lotus 1-2-3 for Macintosh. Its a whole new kind 
of Lotus 1-2-3 created expressly for Macintosh. The editor 
of the industry newsletter So/fleter calls it nothing short 
of “a design triumph’ 

[t has the power you expect from the world’ most 
popular spreadsheet. Plus exciting new features like the 
flexibility to directly manipulate data, text and graphics 
all in the same file. And a new level of charting, graphing 
and drawing capability thats unique to Macintosh. (And 
its fully compatible with all other versions of 1-2-3.) 

Or consider the new WordPerfect for Macintosh, Its 
compact, easy-to-understand menus and streamlined 
dialog boxes give you easy access to all the features youre 
used to from the leading word processor, along with 
some exciting new capabilities added just for Macintosh. 

For example, a graphics and drawing package is built 

For more information about Lotus 1-2-3, call 800-TRADEUP ext.6007 About FoxBASE+/Mac, call 800-837-FOX2. About WordPerfect, call 
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right into the program. Which means graphic images, 
rer Wes inet sede. es Charts and sidebars can be added and edited without 
EA any reformatting hassles. 

There’ also the powerful new FoxBASE+/Mac, 
which is up to 10 times faster than most other database 
packages. It takes full advantage of the graphic, intuitive 
Macintosh way of working, and allows Macintosh and 
DOS users to access the same data simultaneously. And 
it can read dBASE files, too. 

Theres even Novell NetWare for Macintosh, which 
connects Mac" into the most popular PC networking 
software in the world today. It lets you take advantage of 
the networking capabilities built into every Macintosh 
personal computer to integrate with virtually any other 
operating system: MS-DOS, Windows, 05/2 and even 
UNIX and SNA environments. 

All these programs take advantage of the built-in 
Apple SuperDrive” disk drive to let you easily exchange 
information between your MS-DOS PCs and Macintosh 
computers on a standard 5/4" floppy disk. 

Like all Macintosh programs, they let you copy work 
you ve done from one and paste it into another, so their 
combined power is even greater. 

For more information on all these programs, see 
the phone numbers listed below Or visit the authorized 
Apple reseller nearest you. 

You'll discover that Macintosh may be the most pow- 
erful, flexible, affordable DOS computeryou — # 
can buy today. The computer with the power 
you really want. The power to be your best: 


800-526-7820, About NetWare, call 800-NETWARE. For the name of the authorized Apple reseller near you, call 800-538-9696, ext. 825. 
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A once-obscure element 
of DOS—memory 
management—moves 
into the mainstream 


EDITORIAL 


THANKS FOR THE MEMORY 


hat a feeling. I'd installed V Communica- 
tions’ Memory Commander software and 
gone through its optimizing process. I'd 
then run CHKDSK and was seeing some- 
thing I had never seen before: 792,636 bytes 


free. Wow! 

OK, maybe I need to get out more. (I can almost hear 
the Mac and Unix folks chuckling in the background.) 
But stil], a tot of us live with 
DOS, and we all too often 
struggle ta jam just one more 
driver or TSR program into 
that 640-kilobyte closet—or 
struggle to achieve a larger, 
more useful DOS box from 
within Windows. After has- 
sles like that, suddenly find- 
ing almost 800 KB of conventional “low” memory free 
for DOS feels like finally being able to take off too- 
tight shoes. (Yes, there's a catch to Memory Com- 
mander's amazing numbers. I'll get to that later.) 

Memory Commander is onc of a slew of new or up- 
dated DOS memory managers that got a new lease on 
life when DOS 5.0 moved the once-obscure realm of 
DOS memory management into the mainstream. Out of 
the box, DOS 5.0's ability to load itself inta high mem- 
ory can give you in excess of 600 KB available. 

Of course, the idea of loading software high (into un- 
used regions of memory between 640 KB and 1 mega- 
byte) isn't new. Many products that predate DOS 5.0 let 
you do this. (Quarterdeck's QEMM-386 and Quali- 
tas's 386Max are the two top dogs in the field.) 

And although there still can be an element of black 
magic in configuring these products and in wringing 
out the last iota of performance, many machines can be 
up and running acceptably well in minutes. For exam- 
ple, I finished a plain-vanilla installation of QEMM on 
my newest home machine—a DOS 5.0-equipped 486— 
in about 10 minutes. 

As a quick experiment, I also tried plain-vanilla in- 
stallations of DOS 5.0's extended and expanded mem- 
ory managers (HIMEM and EMM386, respectively) 
and Memory Commander. I ran each as they came out 
of the box, accepting whatever defaults were offered or 
built in. Thus, the numbers in the table represent the 
baseline performance, not the best case. Still, the re- 
sults were interesting. 

Clearly, you can't go far wrong with any of these 
products: All offer more—or much more—breathing 
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room than you could get under old versions of DOS. 

The catch with Memory Commander is that the 792 
KB is available only to the simplest programs—those 
that require only one page of text memory. More com- 
plex programs (i.e., those using graphics, especially 
high-resolution graphics) yield much smaller work- 
spaces. But even that is more than you get with DOS 
5.0's own memory management tools. 

QEMM, Memory Commander, and the rest of the 
new crop of memory managers offer other benefits, 
too. For example, all are much easier to optimize than 
DOS 5.0; many let you map slow ROMs into fast RAM 
for a noticeable performance boost; some automati- 
cally convert RAM from extended to expanded and 
back again on demand, on the fly (so you never have to 
be concerned with how much of what type of memory 
your software might require); and most are much 


DOS 5.0 

+ EMM386 
* HIMEM 
614 KB 
607 KB 
424 KB 


DOS 5.0 
+QEMM 


Plan DOS 
DOS Window in Windows 3.0 
DOS Window in Dasqview 


636 KB 
619 KB 
573 KB 


faster—up to 70 percent—than EMM386 in manipulat- 
ing expanded memory. 

It all boils down to increased usability, especially in 
task-switching or multitasking environments like DOS- 
Shell, Windows, or Desqview. Your programs run bet- 
ter—often faster. Swapping is reduced. And large pro- 
grams may now work where before they'd simply abort 
for lack of space. 

AS I write this, new memory managers are showing 
up almost daily here at BYTE. We'll be taking a look at 
many of them in the near future. We'll put them head- 
to-head and tell you the results. 

But if you need space, don't wait: Any memory man- 
agement software is better than no memory manage- 
ment software; and almost all software is better than 
the relatively primitive tools supplied with DOS 5.0. 

Here, at least, is one area where you almost can't 
lose. 

—Fred Langa 
Editor in Chief 
(BIX name "flanga") 
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JBASE 


OBJECTVISION 


FORWINDOWS 


VISUAL APPLICATION CREATION 


Borland's new ObjectVision™ lets you create Windows applica- 
tions that directly access dBASE files. Now it's easy to get the 
graphical Windows environment you want and access to your 
dBASE files. And developing ObjectVision applications is fast 
because there is no programming required. 

ObjectVision transparently connects to all of your cor- 
porate data including Paradox; Btrieve and ASCII files, as 
well as to other Windows applications via DDE. You can even 
access Paradox and dBASE files in the same multiuser environ- 
ment making it the ideal Windows front end for all your data. 


ObjectVision. 


The power of visual programming. 
Creating an attractive forms user interface is easy using 
ObjectVision's visual programming. You simply draw the ele- 
ments of your application on the screen using ObjectVision's 
WYSIWYG graphical tool. Add the program's underlying 

logic by drawing intuitive decision trees. Then, as simple as 
a mouse click, create data links to connect the fields in your 


application with the fields in your database. It’s that simple. 
And that powerful. 

All of ObjectVision's applications are developed incre- 
mentally, like a spreadsheet. So when you add new logic, or 
modify an object, you see results instantly. There's no waiting 
through an edit/compile/test cycle. 


No extra royalty fees with 


ObjectVision Runtime! 
For a one-time price of $495 you can take advantage of 
ObjectVision Runtime (sold separately). Runtime allows you 
to develop and distribute ObjectVision Windows applications 
to an unlimited number of users. All without extra royalties! 


dOFFER! 
Now, for a limited time* you can buy ObjectVision for ONLY 
$99* (a tremendous savings off the $495 list), And it comes 
with our standard 60-day, money-back guarantee. You risk 
nothing. See your dealer or call 1-800-331-0877 today. 


BORLAND 


Software Craftsmanship 
* Otter good wnt September 30, 191 Priang is «US doltars Dealer prices may vary fer good in U S and Canada only. Copyight © 1991 Garland. 1800 Groen His Road, PO. Bax C6001. Scotis Valley. CA $5067. BI 1411 
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THE NEW COMPAQ DESKPRO 486/50L. 


seems we've been here before. Once again, 
the most powerful PC you can buy—in fact, 
the most powerful in existence—comes 
from Compaq. 

The new COMPAQ DESKPRO 486/50L 
Personal Computer has everything for the most 
voracious power users, and for intensely 


demanding networks. It has Intel's fastest, 

most powerful microprocessor—the 50-MHz 
486 (more than 50% faster than the 33-MHz 
486). A second-level cache so big (256 Kbytes) 
that 99% of the time, the data you need will 
be instantly accessible. A more-than-generous 
8 megabytes standard RAM. Superfast 12-ms 


fixed disk drives for superfast access to stored 
data. Advanced VGA graphics. Plus a full com- 
plement of EISA 32-bit bus master expansion 
slots. It's COMPAQ FLEX Architecture at its 
finest, providing the speed and performance 
thal power users crave. 

Who's it for? Designers and engineers 
longing to stretch CAD/CAE to its limits. 
Software developers who wanl compilation 


COMPAQ, DESEPRO, Begistened LLS Patri arit Tiisdemark Office. Wandowes ia nadenk ed Mirpo Cononmaion Produc names mmenioned herein may be bademares andor regisiered tradernarks of other companies. © SH Compan Computer Corporaion AB nghis reserved 


without limitation. Scientists who seek 
accelerated analysis. Anyone who wants 
lo push Windows wide open and watch 
graphics-based applications fly. 

Whal's good for one power user is also 
ideal for a group. Exceptional processing 
speed, expandability, and practically limitless 


storage (more than 20 GB) make it an extraor- 


dinary network server and multiuser host. 
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But doing something Ihis new and excit- 
ing isn’t new to us. Compaq has a history of 
building the top-performing PCs in their class. 
With the highest standards of reliability (to 
save you money) and compalibilily (lo save 
you headaches). And outstanding supporl. 

The Compaq Customer Support 
Center at 1-800-345-1518 puts you in touch 
with Compaq technical experls who can 
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complement your dealer's know-how. 
For details and the location of your 
nearest Authorized COMPAQ Computer 
Dealer, call 1-800-231-0900, Operator 164. 
In Canada, 1-800-263-5868, Operator 164. 
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both worlds... 


Weve given you the best of 


cb Windows® 20 
lor DOSbosed computers 


All You Have To Do Is Choose! 


In the 1980s, Notional Instruments pioneered iwo paths fo the future of insirumentation, 
LabWindows, an automatic code generation and program development system for the C and 
BASIC programmer. And LabVIEW, the first graphical programming system to offer ease of use 
wilhout soctilicing programming flexibility and performance. 

labWindows and LabVIEW address all of your instrumentation needs. You can control 
GPIB, VXI, RS-232 instruments, ond plugin dato acquisition boards. You con integrate dato 
analysis. And can build your own graphical user interfaces. 

Today, hWnd and lab VIEW are leading the revolution in instrumentation soltwore. 
Through innovative programming methodologies ond powerful development tools, Lab Windows 
ond LabVIEW are paving two paths to the fyture-a future in which The Sofware is the Instrument 
All you have to do is choose! 


Call for your free demo disks [512] 7940100 or [800] 433-3488 (U.S. and Conadal. 
vf NATIONAL 

; INSTRUMENTS 
The Software is the Instrument © 


6504 Bridge Point Park 
Austin, TX 78730-5039 
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The IEF "can help you deve 
ented quality, prox 


“The IEF is a superior tool for implement- 
ing Information Engineering because it 
integrates the entire process from planning 
through code generation. We're deploying 
the IEF throughout the corporation." 

David V. Evans 

Vice President 

Director, Information Systems 

J.C. Penney 


"The strengths of the IEF are clear-cut. 
One obvious quality advantage is that 
application changes are made to diagrams, 
not code. This ensures ongoing integrity 
—the specification always matches the 
executing system.” 

Paul R. Hessinger 

Chief Technology Officer 

Computer Task Group 


“We are using the IEF to develop a new 
generation of manufacturing systems 
replacing over 300 existing systems. We 
estimate that IEF will increase our produc- 
tivity by between 2-to-1 and 3-to-1 for 
new systems development..." 

Wal Budzynski 

Head of Operations, Systems/Computing 
Rolls-Royce 
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"Our On-line Banking system has been in 
production for more than 12 months— 
500,000 transactions a day—without a 
single code failure. And we had very few 
enhancements to do. Our users got what 
they needed the first time out.” 

Mark Quinlan 

Sanior Programmer/Analyst 

Huntington National Bank 
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"I've seen other CASE tools fail, so | raised 
the bar high when we evaluated the IEF. It 
passed with flying colors. | could not be 
happier with my decision to adopt the 

IEF company-wide.” 

John F. Mott 

President 

AMR Travel Services 
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"Tha IEF offers dramatic improvements in 
productivity, vet it's easy to learn. One 
example; We trained 23 developers, 
including 18 new hires, and then completed 
alarge order processing system—300 
transactions—all in only 20 months." 
Venkal (Vinnie) Tiruviluamala 

Director, CPC/CPPC Information Systems 
SONY Corporation 
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“To meet the dramatically reduced time- 
to-market requirements for our products, 
we need high-quality systems that can be 
changed fast. That's why we've chosen 
the IEF as the CASE solution for our entire 
organization.” 

John Pajak 

Executive Vice President 
Mass Mutual Lile Insurance 
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"Dur users were extremely pleased when 
we finished our first project—a 60-trans- 
action system—in one-half the budgeted 
time. We had tried interfaced CASE tools 
wilhout success. IEF integration makes 
the difference." 

Giorgio Sarani 

Division Head — MIS 

Lubrizol 


"Qur first IEF system was completed 
faster, and with fewer errors, than any 
system I've ever seen. If | had to go back 
to the old ways, !'d find another 
job...outside the DP world. |t means that 
much to me,” 

Mogens Sorensen 

Chief Consultant 

Nykredit (Denmark) 


yp information systems with 
ictivity and maintainability. 


The success of ‘Texas Instruments 
CASE product is proven—in the field. 


Major companies have used TI's 
CASE product, the Information 
Engineering Facility! (IEF™), for 
everything from rebuilding aging 
high-maintenance-cost systems to 
development of new enterprise- 
wide strategic systems. 


Study shows zero code defects. 


The quality of IEF-developed 
systems is remarkable. In recent 
CASE research by The Gartner 
Group, application developers 
were asked to report the number 
of abends they had experienced. 
(An "abend" is a system failure 
or "lock-up" caused by code 
defects.) IEF developers reported 
zero defects—not one abend had 
occurred in IEF-generated code. 


Maintenance productivity 
gains of up to 10-to-1. 


In this same study, developers 
were asked to compare IEF 
maintenance productivity with 
their former methods. Of those 
responding, more than 80 percent 
had experienced gains of from 2-to-! 
to 10-to-1. (See chart.) 


Specifications always match 
the executing application. 


With the IEF, application 
changes are made to diagrams, 
not code. So, for the life of your 
system, specifications will always 
match the executing application. 
The Gartner Group research 
showed that all IEF users who 
reported making application 
changes made all changes at the 
diagram level. 
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IEF Maintenance Productivity 
Compared to Traditional Techniques. 


Goute: Gartner Group. Inc., 8/90) 
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Developers were asked to compare [EF mamsenance in 
former width. Of those responding, more than 8096 
reparted productivity gains of from tool to 10-to-]. 


Mainframe applications can be 
developed and tested on a PC. 


With our new OS/2 toolset, you 
can develop mainframe applica- 
tions, from analysis through 
automatic code generation, on 
your PC. Then, using the IEF's 
TP monitor simulator and the 
diagram-level testing feature, you 
can also rest these mainframe 
applications without ever leaving 


the PC. 


More environmental 
independence coming soon— 
develop on PC, generate for 
DEC/VMS, TANDEM ,UNIX. 


The IEF has generated applica- 
tions for IBM mainframe environ- 
ments (MVS/DB2 under TSO, 
IMS/DC, and CICS) since early 
1988. Soon you'll be able to 
develop systems in OS/2 and then 
automatically generate for other 
platforms. DEC/VMS, TANDEM 
and UNIX are scheduled for 
availability in 1991. More will 


follow. We are committed to 
increased environmental indepen- 
dence in support of the Open 
Systems concept. 


We are committed to standards. 


IEF tools and [EF-generated code 
will comply wich standards as 

they emerge. We will adhere to 
CUA standards and to the prin- 
ciples of IBM's AD/Cycle and 
DEC's COHESION ~and we will 
support Open Systems environ- 
ments centering around UNIX. In 
any environment, the COBOL, C 
and SOL we generate adhere closely 
to ANSI standards. Our presence 
on standards committees helps us 
keep abreast of ANSI and ISO 
developments affecting the 

CASE world. 


Full-service support. 


Of course, our technical support, 
consultancy, training courses, 
satellice seminars, and other infor- 
mational assistance will continue 
apace. We also offer re-engineering 
and template services. This full- 
service support will remain an 
integral part of the IEF product. 


For more information 

call 800-527-3500 or 
214-575-4404. 

Or write Texas Instruments, 
6550 Chase Oaks Blvd., 
Plano, Texas 75023. 
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Lonely Geniuses 


I was very moved by Hugh Kenner's 
poignant and bittersweet story of the 
mathematicians G. H. Hardy and Ra- 
manujan (Print Queue, June). What 
makes the story so appealing is that it 
mattered little that Hardy was the deduc- 
tive genius from England and Ramanu- 
jan was the intuitive genius from India. 
Their common interest transcended all 
other detractions. 


I cannot help but compare the occult SSS 
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genius of Ramanujan and the more social 
genius of John Keats, the [nineteenth- 
century] English literary giant. Both were dying of tuber- 
culosis in England and wanted to go south to shed their 
affliction. Both were at the peak of their own special ge- 
nius when they died: Keats at 25 and Ramanujan in his 
early thirties. 

We know Keats's thoughts when he was dying 
through “Ode to a Nightingale." He is talking to a sing- 
ing bird outside his window: “O for a beaker of the 
warm South,/ full of the true, the blushful Hippocrene,/ 
With beaded bubbles winking at the brim,/ and purple- 
stained mouth;/ That I might drink, and leave the world 
unseen,/ And with thee fade away into the forest dim." 

A beautiful legacy. 

But what of Ramanujan? His life seems to have ended 
with a comma. ['m sure that his mind was racing with 
those things he loved most, but, unlike Keats, there was 
no one there who understood them. A lonely business 
indeed. 

Frank D. McLaughlin 
EI Segundo, CA 


Trumped ACE 


he first Microbytes item of the June issue ("Will 
ACE Become King of the Workstations?") involves a 
fantasy world. 

The best description I've heard of the Advanced 
Computing Environment (ACE) consortium (especially 
the dominant three players: DEC, Compaq, and Micro- 
soft) was a reference to an old German saying about “an 
egg-laying, woolen, milk cow." The output of this 
group effort will probably be an egg with hair—and as 
sterile as a mule. 

DEC has the most to gain from this scam. However, 
users may come to realize that DEC seems unable to 
stand on its own feet and pive the industry any direction 
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(something expected from the second- 
largest computer firm), preferring in- 
stead to hide its intentions and lack of 
strategic direction in consortia such as 
Open Systems Foundation and ACE and 
in a confusing plethora of incompatible 
products. 

What does ACE give us as a “stan- 
dard"? Two operating systems. Two 
hardware architectures. À dissenting 
group that prefers yet a third operating 
system. Twenty-one companies to add to 
the confusion. Grandiose promises. Of- 
fers of “near-compatibility” (users will 
love hearing, "Well, it'll almost run on 
your system"). Sorry, ACE, I'll trump your dark card 
with a much more sunny one—one that has a clear picture 
of its market and users. 

John Neubert 

Director, Academic Computing 
Drew University 

Madison, NJ 


Bubble Sort Postscripts 


I wish to express my appreciation for “A Fast, Easy 
Sort" (April). I adapted Richard Box and Stephen 
Lacey's True BASIC routines for bubble sort and Comb- 
sort to QuickBasic on my Gateway 386/20 under DOS 
4.1. My test data input consists of an array of 500 nu- 
meric elements in descending sequence from 9999 to 
9500. Sorting places them in ascending order. The bub- 
ble sort required over 18 seconds to execute, whereas the 
Combsort required less than | second. 

I commend you for providing an article that offers an 
excellent method for programmers who need a fast sort- 
ing capability. 

George A. Pohl 
Oneida, NY 


was very impressed with “A Fast, Easy Sort” by Box 

and Lacey. Their Combsort algorithm (C-code listing 
1) is improved when the iterations for which the gap is 
greater than | are separated from the iterations in which 
the gap is 1. This lets you remove some unnecessary 
tests and operations from each set of iterations. 

For the iterations in which the gap is greater than |, 
the test for a gap of 0 and the test for whether or not ex- 
changes have occurred are removed. The final itera- 
tions, in which the gap is ], are a conventional bubble 
sort. In the bubble sort, tests for a gap of 9 or 10 are re- 
moved. Also, the division of the gap by the shrink factor, 
testing the gap for 0, and resetting it to 1 are removed. 

The preceding modifications reduce the sorting time 
for an integer array by about 20 percent and for a float 
array by about 5 percent. The modified Combsort is 
comparable in speed to the shell sort with a shrink factor 
of 1.7. The shell sort is slower for an integer array but 
faster for a float array. 

It was interesting to learn that as the simple insertion 
sort can be modified to produce the shell sort, so the 
bubble sort can be modified to form the Combsort. 
However, in view of the superior performance of the 
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Visual Basic inspires experts 
to use strong language. 


"Visual Basic surpasses all other tools. . Visual Basic is strikingly fast, and the applications 


it creates are equally responsive.” — Peter Coffee, PC Week Labs 
May 20, 1991 


"Its the best way we know to create applications for Windows. . .[ Visual Basic] introduces a 

wholly new, effective style of programming that yields extremely fast development 

cycles... Visual Basic produces quick, small executables...an extraordinarily powerful and 

flexible tool.” — J.D. Hildebrand, Computer Language 
uly 


“Visual Basic is a superb environment for developing full-blown Windows applications.” 
-= Joel Shore, Computer Reseller News 


June 10, 1991 
“Visual Basic will succeed as few products ever have... An incredible power tool for exist- 
ing pro mers of any level.” ~ Steve Gibson, InfoWorld 
g program y e Gi n 
* ..the perfect user programming environment for the 1990s.” — Stewart Alsop, InfoWorld 
y 27 
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Quicksort, I think it is worth the effort to learn and 
understand the Quicksort algorithm. 
D. A. Hutchinson 
Cranbrook, BC, Canada 


he bubble sort presented in "A Fast, Easy Sort" 

does work and is especially easy and quick to do. But 
there are some other rather simple and effective things 
that one can do to make even the bubble sort go faster. 

First, you might alternate the direction of sort. If you 
sort in one direction, either up or down, you know that 
the largest or smallest “item” is at the end. So if you 
then sort the other way, you know that the smallest or 
largest item is at the other end. Ah, you have no turtles 
using this modification! Suddenly you know that in your 
list of N items, no more than N— 1 times through will 
have the list sorted. That all by itself does not seem to 
help, but there is another feature of this bidirectional 
work that does help. 

Notice that, each time, you do know that you have 
placed the ‘‘mostest” item at the end. You do not have to 
compare all the way to the end any more. In fact, you 
are guaranteed that you do not have to start back at the 
end but can start back one item in from your last com- 
parison, and you can stop one item from the last compari- 
son at the other end. This means that you have only 
(N—1) + (N—2) + (N—3) + ... + N/2 comparisons, 
maximum, to make. So it is possible to make fewer 
comparisons in the slightly modified bubble sort. 

Jack Allen Horrigan 
Denver, CO 


GUIs Continued 


found your June Roundtable (“Who Needs GUIs?") 

interesting. I think that the ideas pointed out by Jon 
Udell in his closing comments should be more strongly 
emphasized. 

There are some applications for which a command- 
line interface is the mast appropriate tool (his example of 
del*.obj is a good one). However, a GUI is more ap- 
propriate for other tasks, particularly where the user is 
not familiar with the operation or has to remember a 
complex series of keystrokes. To me, the interface pro- 
vided by SFGetFile and SFPutFile on the Macintosh 
are among the greatest boons to my productivity. I can 
name files with long, descriptive names (including the 
date), and I generally have to type out a filename only 
once— when I save it the first time. I can also use long, 
descriptive filenames in Unix or VMS CLIs, but then I 
have to remember the blasted things when I need to ac- 
cess the files later. 

My conclusion is that users should be able to dynami- 
cally choose between the GUI and the CLI, depending on 
the task at hand and their particular mood. 

Bruce E. Wilson 
Kingsport, TN 


D on Crabb made a very important point in the June 
Roundtable. If you already have learned and mas- 
tered a CLI, what is the point of going toa GUI? 

I like a GUI in some applications, like desktop pub- 
lishing, but I don’t need one to interface with the operat- 
ing system. Another important point is compatibility. I 


20 BYTE » SEPTEMBER 1991 


am a shareware author. My programs are written so they 
are usable by as broad a range of users as possible. I not 
only write for the CLI, I also include a version in each 
package that will run on MS-DOS machines that are not 
fully IBM compatible. 

I appreciate BYTE's commitment to putting things in 
the proper perspective. Even though GUIs have their 
place, it is not necessary to go entirely to the Mac envi- 
ronment where there is no CLI. 

Robert LaFara 
Indianapolis, IN 


our June Roundtable was extraordinarily limited in 

scope—the participants seem to accept that com- 
puters are really good only for word processing! A com- 
puter interface, as its name implies, is the channel 
through which human and machine communicate. 
When the subject under joint discussion is of low com- 
plexity (e.g., the stream of text in a word processor), 
the interface does not necessarily have to be sophisti- 
cated—there's not that much to talk about. But when 
dealing with more complicated subjects, the idea of work- 
ing through a Teletype becomes ridiculous. 

Consider, for example, a computer controlling a 
chemical plant. The user interface is normally a whole 
control room full of special displays and controls: 
Screens, maps, panels, sliders, knobs, lights, alarms, and 
so on. No one would suggest that it would be more effi- 
cient to replace the control room with a Teletype, or even 
a battery of Teletypes. Similarly, controlling a flight 
simulator with a keyboard is a very poor substitute for 
regular flight controls—witness the huge sums of 
money spent on sophisticated f light-simulation gear. 

Whether or not to use a Teletype interface on a word 
processor seems a matter of personal preference, as the 
conferees seemed to agree. But as the complexity of the 
task increases, it soon becomes a quite impractical 
approach. 

Duncan M. Butlin 
Tulsa, OK 


oseph J. Lazzaro expresses fear that he and others 

with visual problems may lose access to computers as 
a result of GUI development (Stop Bit, June). This is a 
real problem that needs action, but I hope that we can 
find better responses than the ones he suggests. 

Lazarro wants GUI developers to support the speech 
synthesizers needed by blind users. I recommend that we 
take a fresh look at the forest, rather than just this one 
tree. 

In preparing to have a program communicate with 
users, a dialogue must be developed (i.e., what the pro- 
gram and the user may say to each other). Also, a CLI, 
GUI, or other interface must be provided (i.e., how they 
say it). Clarity, economy, and safety are all important. 

A well-developed dialogue will be prepared to lead 
me at a detailed level through a task if I haven't done it 
for six months, to economize when I do it 20 times in 
one day, and to let me easily switch between these 
modes. It also will demand confirmation on dangerous 
commands but not on safe commands (and let me over- 
ride defaults on classification of semi-safe commands). 
With a GUI it is easy to present both a primary message 
(important) and secondary messages (of possible inter- 
est). This extra flexibility can inspire a GUI developer 
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When Cyrix opened for husiness in 1988, we were 
considered more an upstart than a slarlup. Because 
much to the annoyance of the industry's then sole 
supplier, we created a math coprocessor for the PC 
standard that was more powerful than theirs. 

Not suprisingly, they were not very happy. Because 
our presence in the market gave consumers a choioe 
that, for the first ime, might not be made in our 
competitor's favor, Cyrix prospered, and we became a 
successful company. So successful, in fact, that it 
appears our competitor haz heen forced to revise its 
pricing policy. 

We at Cyrix welcome this move. Because like all 
the effects of competitive forces in a free market, we 
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believe the consumer ultimately benefits. And to this 
end, we're already at work designing the next 
generation of products that will allow consumers to 
achieve further enhancements in PC performance 
and productivity. 


So if vou ne in the market for a math coprocessor, 


you should consider us as seriously as our competition 
docs. And then buy the best. Buy Cyrix. Just call 

| -200-FASMATH for more information or for the 
name of the dealer nearest you. 
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to optimize the dialogue. 

I suggest that there be a new dialogue interface, one 
that can be standardized, with programs concerned only 
with what to say at this interfacc. Then support for stan- 
dard GUIs and support for those who cannot read a dis- 
play and/or cannot use a mouse or keyboard could all 
meet at the dialogue interface. 

Dave Ketchum 
Qwego, NY 


Thanks for the Memory 


he “Chips in the Old Block” text box (June, page 
156) began with this statement: "In 1966, the Olds- 
mobile Toronado was the first American car to have 
front-wheel drive." This shows how youthful your writ- 
ers and staff really are! The Auburn and Cord both had 
front-wheel drive about 1930. 
Dr. Sidney V. Soanes 
Toronto, Ontario, Canada 


DR DOS Compatibility 


I ike Jerry Pournelle ("DOS Decisions," June), I 
currently use the combination of DR DOS with the 
Quarterdeck QEMM memory manager—not to use 
Desqview, but because the commands provided by DR 
DOS to load TSR programs into high memory simply 
didn't work. I have tried the combination of relocation of 
the DOS kernel (DR DOS HIDOS.SYS) plus relocation 
of TSRs (QEMM + LOADHI) on three systems: a Tou- 
che 486 with AMI motherboard and BIOS, a 386SX 
clone built around a Chicony motherboard with a Phoenix 
BIOS and Intel chip set, and a Hewlett-Packard QS168S 
386SX with a Phoenix BIOS (extended by HP) and a 
Chips & Technologies chip set. 

The combination worked smoothly on the first two 
systems. The third system rebooted so frequently as to be 
useless, Thus, my desire for easy use of large amounts 
of disk memory (large partitions) and system RAM was 
restricted by some aspect of the proprietary extended 
BIOS or hardware of the HP system. 

I await further discussions of compatibility of DR 
DOS with specific hardware/software items. Even with 
the above caveats, I have more free RAM with DR DOS 
than with any enhanced version of MS-DOS. 

Michael E. May 
Vanderbilt University 
Nashville, TN 


U.S.S.R. Insight 


F ollowing your cover story on computing in the Sovi- 
et Union (“Computing in the U.S.S.R.," April), I 
thought I would share this information. 

I was invited by the Ministry of Health of the Soviet 
Union to demonstrate dental computer imaging in Mos- 
cow last March. I shipped an AST 386ST/16 computer 
with laser disc storage, Sony RGB monitor, keyboard, 
graphics board, Sharp thermal printer, and TV camera 
with light source to the Central Research Institute of Sto- 
matology, where lectures and demonstrations were to be 
conducted. On entering the country, the equipment was 
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impounded by customs for one day, until the proper 
papers were obtained indicating that the equipment would 
not be sold in the Soviet Union. All the equipment ar- 
rived undamaged. The dentists at the institute were quite 
impressed by the equipment, as it had never been seen 

in the Soviet Union before. 

Following the presentation, I was invited to the apart- 
ment of a man who was said to have advanced computer 
equipment. As I suspected, it was an XT compatible 
with two disk drives, a Philips monitor, and an Epson 
LQ-500 printer. Quite a bit of pirated western software 
was present. 

As another note, several BBSes are operating, al- 
though sporadically, in the Soviet Union. Additional in- 
formation is available through CompuServe, in the for- 
cign language forum. 

Dr. Tom Frymark 
Woodstock, IL 


A number of Soviets are personally present on BIX, as 
well. — Fred Langa 


IDE Drive Cautions 


nswering David Dunthorn's letter, Roger C. Al- 

ford (Letters, June) says that the inability to do low- 
level formatting on Intelligent Drive Electronics (IDE) 
disks doesn't matter because “the primary causc of unre- 
liable sector reads. . .is not the weakening of the mag- 
netic sector ID information, but rather the misalignment 
of the drive read/write heads to the sector data. That is, 
the heads move slightly off the dead center of the track. 
. . Since the only functional purpose for a low-level 
format is to establish the sector interleave. . . vendors per- 
form this operation at the factory, and it should never 
need to be done again." 

But onc of the reasons for doing low-level formatting 
on a disk is precisely that the heads move slightly off the 
dead center of the track and so become misaligned with 
the drive read/write heads. The trick is to do it before the 
heads move so far as to be unable to read the data at all. 
Gibson Research makes a living with Spin Write doing 
just that. So I remain, like Mr. Dunthorn, worried 
about IDE disks. 

Richard N. Wisan 
Oneonta, NY 


n your June Letters section on the pros and cons of 
IDE drives, it was stated that low-level formatting of 
IDE drives should not be necessary. In a perfect world 
this would be correct. Working at Kean College in the 
computer lab, I see a lot of disk drives that have been 
trashed by viruses. 
After the partition table has been destroyed by a 
virus, a regular high-level format either will not work at 
all or will work on only part of the disk, the part with a 
valid DOS partition code. The FDISK utility will not de- 
lete some partitions that are marked non-DOS; it seems 
to think they belong to a different operating system. The 
only way to fix the problem (for most people) is to per- 
form a low-level format on the disk and then reformat 
(i.e., do a high-level format). 
Mike Keelan 
Elizabeth, NJ 
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But now theres Hollywood: 
A whole different kind of presen- 
tation tool that makes it easy for 
anybody to create complete pre- 
sentations with real star quality. 
The steps are quick, simple—even 


fun. First, Hollywood has an 
integrated outliner to help 
you organize your thoughts. 
Next, you select a 
look from a 
variety of 
exciting 
templates 
designed by 
professional 
graphic artists. 
Then Hollywood 
gives you an over- 

view feature and lets you 

view and edit your entire presen- 
tation as a whole, not just page by 
page, so even sweeping changes 
aren t a big deal. And finally, you 


can produce your award-winning 
output in any combination of 
slides, overheads or hard copy. Or 
for some real show biz, present it 
in a lively screen-show format. 
Hollywood runs in the 
Windows" 3.0 environment 
and gives you a support- 
ing cast of fully scalable 
fonts, dynamic special 
effects, a comprehensive 
spellchecker and more. And 
because its compatible 
with most popular 
graphics and spread- 
sheet software, 
Ww importing and chang- 


ing data is easy, too. 
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Take the first step. Try Hollywood 
and give your ideas the big break 


they deserve. 
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Future Chips 


I have recently encountered a PC program called SDS 
that docs everything David Vannier hopes to achieve 
and more (“A Talk with Intel,” April). It is a free-form 
text organizer with flexible subject indexing, a conven- 
tional keyword search capability, and a calendar. It ex- 
tends Personal Information Manager technology by inte- 
grating the work of individuals with the objectives of 

the organization for improved communication and coordi- 
nation of efforts. SDS calls its method Personal and Or- 
ganizational Integrated Management Support (POIMS) 
technology. 

The most fascinating thing about POIMS is how it 
connects time, the management process, and people, plus 
documents, other computer programs, files and busi- 
ness systems, into a single, generic environment. 

In light of this, I am curious about the new wonders 
Mr. Vannier is designing into Intel's chip of the future. 
Please keep us posted, 

Millie Buck 
San Francisco, CA 


Radiating Floppy Disks 


I n his March letter, T. D. Cradduck reports that a 
standard diagnostic x-ray machine had no effect on 
floppy disks even with radiation levels 100 or more 
times higher than airport inspection machines are likely 
to produce. 

This is perfectly correct as far it goes, but, unfortu- 
nately, airport x-ray inspection machines are not physi- 
cally built the same as diagnostic machines. A standard 
diagnostic x-ray machine has its high-tension transformer 
usually hidden somewhere in a corner and is connected 
by long high-tension cables to the x-ray tube itself. Fur- 
thermore, the transformer is enclosed in a welded stecl 
box filled with oil. 

On the other hand, the airport x-ray inspection unit 
has the high-tension transformer mounted together with 
an x-ray tube, usually in an aluminum housing, and as 
such they are surrounded by a rather strong 50- or 60-Hz 
magnetic field. Because of physical size and placement 
limitations, the x-ray tube is fairly close to the conveyor 
belt and thus acts as a wonderful large-scale disk erase. 
So beware! And if you insist on having your disks x- 
rayed, put them in lcad boxes! 

Millan Y. Xeno 
Sydney, Australia 


More on Protocols 


hank you for an interesting appraisal of the relative 

merits of the CMIP and SNMP protocols (“Dueling 
Protocols," March). However, I think that Sharon Fish- 
er hasn't given us the whole story. 

Everything that SNMP can do can also be done by 
CMIP, so SNMP is a true subset of CMIP. Using filters 
in retrieval operations, for example, is an option rather 
than a requirement of CMIP. I think that this option is a 
very valuable one, because managed objects often have 
to be selected by certain attributes or combinations of 
them. SNMP offers no such option. 
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Dr. Jeffrey Case states that CMIP's approach is to get 
the whole database. The opposite is truc: It is SNMP that 
requires you to retrieve the whole database, because 
every entry will be requested when “get-next” is issued, 
and it's not possible to know when to stop. The only cri- 
terion is the lexicographical ordering of variables in the 
management information base. If you want to see all 
variables with certain properties (e.g., all the transport 
connections established to a certain partner system), 
you must indeed inspect the "whole MIB" G.e., all re- 
lated variables). Using CMIP, you select the entries you 
want (i.¢., objects and relevant attributes), and you will 
get them and nothing else. 

The cost criterion for network management in a wide- 
area-network environment is primarily a question of net- 
work load. There CMIP offers the better alternative be- 
cause it enables event reporting as well as the bulk 
transfer of data, whereas SNMP needs polling and re- 
quires a “Ping-Pong” protocol for retrieval. 

As we have seen, SNMP can manage toasters and CD 
players, and while that is hardly a requirement for net- 
work management, CMIP can handle this job in the 
same fashion! 

Jan Kreppel 
Siemens-Nixdorf AG 
Munich, Germany 


Eyestrain Aid 


I n his column, Jerry Pournelle has written about the 
strong eyeglasses he wears and the many monitors he's 
tried out. I have a tip that will help anyone with vision 
problems. 

A couple of years ago, I asked my optometrist to 
create a special pair of eyeglasses that would reduce eye- 
strain when I viewed my computer screen. The best idea 
he came up with was to apply an antireflective coating to 
my lenses. It is similar to the coating used on fine cam- 
era lenses, and it virtually eliminates reflections on the 
eyeglass caused by light from the computer screen, 
lamps, overhead lights, or sunshine. 

I was astonished at how much casier it is to see once 
you're no longer looking through reflections. It's almost 
like wearing no glasses at all. You can have the coating 
applied to your current lenses. However, the coating will 
get dirty easier and is harder to clean, compared to un- 
coated lenses. But my optometrist gave me a special spray 
cleaner that helps considerably. 

I now have antireflective coatings on all my eyeglass- 
es and would recommend them to any computer user, It's 
the easiest, cheapest way I know to “upgrade” your 
monitor. 

Bob Miller 
Houston, TX 


FIX 
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* The correct phone number for Ventek Corp. (“This 
Digitizer Captures in Color" in What's New, June, page 
68) is (818) 991-3868. m 


IMPORTANT NEWS 


ZEOS has just released a new line of HIGH 
PERFORMANCE, LOW COST computer systems. 
Based on upgradable CPUs, these new systems 
are absolutely incredible. Suggest you review this 
report right away. 


ZEOS COMPLETE 

SYSTEM PACKAGE #1 
The Processor and Speed 
of your choice plus future 
upgrodability! 
1MB of High Speed 53ns 
DRAM, expandable to a 
system total of 32MB right 
on the motherboard. 
42MB High Speed IDE hard 
drive with its own cacho. 


1.2 MB or 1.44 MB Teac” 
floppy drive. 

ZEOS 14" flat scroon Hi- 
Res ambor monitor with 
Tilt/Swivel base. 
Shadow RAM and EMS 
support for enhanced 
pertormance. 

ZEOS/RS 101 ke 
SpaceSaver keyboard. 


Two Serial, ono Parallel & 
one Game Port bull? right 


onto the motherboard. 
7-16, 1-8 bit expansion 
slots. 80387 math co- 
processor support for 
'386 systems. 


Rugged ZEOS SpacoSavor 


case with twin cooling 


fans for added reliability 


and product lifo. 


Seven drive bays and our 


custom 300 Watt power 
supply for pr future 
expansion 


If you're looking for an 
economical system with 
a lot of power, you'll 
definitely want to start 
by taking a good look 
at the amazing 
ZEOS 386-25. 

At only $1,395 
for our Complete System 
Package #1, this may well be 
the place you end your search! 
There are absolutely no compromises 
with this system. Your new ZEOS '386DX- 
25 is a full powered ZEOS system packing all the 
punch you'll need for virtually any desktop applica- 


Includos ZEOS 24 Hour 
a Day Toll Freo Technical 
Support and Customor 
Satisfaction packago. 


tions. Not only that, but your new ZEOS 386-25 also comes 

with all of your ZEOS designed in extras. 

These extras start right with your own upgradable processor. 
You have the power you need now and the 

ARR AER ability to add more later! 

Being able to upgrade processors helps protect your invest- 

ment now and for a long time to come. That's ZEOS. And that's 

just for starters! 

Perhaps the first thing you'll notice is your incredibly fast 
IDE hard drive. Designed for speed, yours will show everybody 
what speed is all about. As for floppy drives, we use only 
genuine Teac? They're the very 
best. Its quality you'll come to 
appreciate. You'll also like the 
fact that they both plug right into 
the motherboard, saving you an 

extra expansion slot. And when 
WT Te RAM, it comes to expansion, ZEOS is 
ZEOS 14" High Res VGA the winner once a salt 
Mone Monitor with Tilt & Z*SPEED METER: ZEOS 386-25 gan. 
Swivel buse. The ZEOS 386-25 is perhaps the perfect Because you are also going to 
thc ia nd es : desktop system. For even more power. add — be receiving our seven bay Space- 
a Saver desktop case. Loaded 


a Microsoft Mouse. 
PACKAGE #2 ONLY $1995 with seven drive bays, this case occupies 
less room than most five bay cases! Plus, 


INCREDIBLE ZEOS 

PACKAGE #2 

We take Package #1 and 

upgrade your ZEOS Mod- 

ular System to include: 
2 full Megabytes of Rip- 
roaring 53ns DRAM. 
Our incredible 85M8 oo 
IDE hard drive with its = 
own built in cache. E 
Both the Teac’ 1.2MB and * 
1.44 MB floppy drivos. Sg 

| 5 
z 


The awesome Diamond 
SpoodStar Plus VGA 
graphics card Complete 


— ly 
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you more power stability now plus the capacity for future 
expansion. It's a case of quality. And speaking of cases.. 

Your exclusive ZEOS SpaceSaver case is unquestionably the 
Very best! Providing you with seven drive 
bays it's actually smaller than most ftve bay ! | 
cases! And this baby is built. We've even gone so far as to specify 
the steel to be 0.20mm thicker than the cases used by most of 
our competitors. Speaking of competitors, heres another impor- 
tant feature many of them dont offer: The UL? safety listing! 

Important to you, and anyone else using your system, is the 
fact that every ZEOS system is Underwriters Laboratories Listed. 
Not just the power supply. The entire system! 
Many computer vendors don't even 
have the UL? safety listing. 
We wonder why? 
ZEOS systems 
AR carry the UL* 

zum seal because 
im quality and safety 
are important to 
us. You are impor- 


ONLY $3095 


tant to us! 
Your new ZEOS 
386-33M Hz system 
clearly represents a very 
sound investment. It's a 
system that will serve 
you well for a long time to 
come. You're also -= going to appreciate your 
many other ZEOS advan- tages. Advantages like 24 
Hour a Day Toll Free Technical Support, our 30 day Money 
Back guarantee, our warranties and much more (be sure to 
read the section entitled “Why ZEOS ts Your #1 Choice"). 
Consider performance and price, consider quality and serv- 
ice and support. Then choose from the systems here or let us 
add anything you wish from our huge list of available options. 
Whatever you select, it all comes down to this: The incredible 
ZEOS 386-33 is the very best buy for you. So why not give us a 
call right now! Your expert ZEOS Systems Consultant is waiting 
to give you a hand. Call now Toll Free, 800-423-5891. 


00-30. 


You read it right! The complete amazing blazing ZEOS 
386-33MHz modular system starts now at only $1,495. If you've 
been thinking you want more power, this ts it, Power, price, 
performance plus your many CACHE 
other ZEOS advantages! » | 

Like our new modular 
motherboard design. Now you 
can upgrade to an even higher 
performance microprocessor at 
any time. Businesses find this 
option very attractive. It nearly 
eliminates obsolescence and lets 7°5PFEO METER: ZEOS 386-33 
them balance their processing "a hghPerormancs ZEOS tener 
power with the changing needs 386-33 is a definite winner! Add even 
of the users. Whatever your "emi aet cache 
needs, you're sure to appreciate 
your other ZEOS design advantages as well. 

Using the very latest in surface mount and VLSI ( Very Large 

scale Integration) technologies, we have 
increased reliability, lowered costs and made 
room to do some other very special things. Like integrating 
the IDE hard disk and floppy drive interfaces 
right on the motherboard. We ve put our 
high speed I/O ports on the motherboard 
too. But what about the slots? 
While others are trying to get you 
to accept fewer slots, we still give 
you eight. And of those eight ex- 
pansion slots, seven are open for 
your future use while one is used 
for video (video standards 
change too rapidly to lock you 
into video on the mother- 
board). With all these 
open slots, you definitely have 
room for expansion. Plus, you have 
the power to expand. l 
Because at ZEOS we have considered the 
entire issue of expansion. That's why we're 
giving you our 300 watt power supply plus two whisper quiet 
cooling fans. Moving more cool air through your system trans- 
lates into longer component life. A larger power supply gives 
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to make sure you have plenty of power, now and in the future, 

we're including the very best 300 watt power supply that 

money can buy. If you want the power to expand, you want 

ZEOS power — 300 watts and nothing less! 
And theres more too. | - ! | 

Like plenty of room for you to add expansion cards any time 
you wish. Because every ZEOS system comes 
with eight expansion slots. One 1s occupied 
by your high speed video card and seven are 
open for your use. Your investment is pro- 
tected in other ways as well. 

Take our two whisper quiet cooling fans 
for instance. At ZEOS, we recognize 
the importance of cooling. So we have 
built into your system not one but 
two cooling fans. After all, the cooler 
your computer runs, the longer the 
components inside will last. Its an 
extra and it’s yours because ZEOS 
always builds in reliability. 

Speaking of reliability and safety. Your 
entire computer system is Underwriters Lab- | 
oratories listed (not just the power supply). | 
Many computer vendors don't offer this im- 
portant safety listing. We think you'll agree, not being UL 
listed definitely tells you something about the company and 
the product. Insist on a UL* approved system. 

There are many advantages of selecting your new ZEOS 
386-25. We've touched on a few of these advantages here while 
many more are discussed later in the section entitled “Why 
ZEOS is your #1 Choice!” Things like 24 Hour a Day Toll Free 
Technical Support, our 30 day Money Back guarantee, war- 
ranties and much more. You can be sure of one thing... 

Your new ZEOS 386-25 is one incredible system. With perfor- 
mance, quality, price, and support second to none, it might well 
be the last computer you'll need to buy for quite some time. 
select between these packages plus our many available options! 
Why not give us a call nght now! Call Toll free 800-423-5891. 


ONLY $2995 
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This definitely is the real thing! Your own '486SX-20 starting 
from only $1,595. If you want to move into the '486 world, this 
hot new ZEOS system may well be your entry point. 

Equipped with it's built in SK SRAM cache, just like it’s 
bigger 486-33MHz brother, 
your new 486SX processor 
delivers dazzling performance 
at near '386 prices. Add our 
optional secondary 128K Turbo- 
Cache and hang on — you're 
going for the ride of your life! 
cde tira gp Racing with you is one of the 

piai; mur this ts grati Mié fo most advanced system boards 
start! Turbo Charge your 486SX even in the computer industry. Using 
re Pr mn the very latest in high integra- 
tion surface mount technology 
and advanced manufacturing techniques, these new sys- 
tems are very reltable and very expandable! 


Z*SPEED METER: ZEOS 4865X-20 


om s1595 PMs withyournewZE0S gg 

ONLY $1595 ay" Res 
486SX-20 you are a O 
able to change processors as your pv ko 


own computing requirements change. 
In fact, as you will see, ZEOS pre- 
pares you for the future like nobody 
else. 

For instance, in addition to upgrad- 
able processors, we've placed the inter- 
faces for your high speed IDE hard disk 
and floppy disks right on the motherboard! 
We've also placed the celebrated high speed 
ZEOS I/O board on the motherboard too. 
Now you have even more room to expand! Then 
we give you the power to expand as well. 

Because your new ZEOS 486SX comes pack- 
ing a full 300 watts of power. We also are providing 


amy Funk 
"i -LE 


you with eight expansion slots; seven are open, one 
slot is for your high speed video card (with video standards 


ONLY $2195 


0! 9,395 


changing quickly, we have elected not to put video on the 
motherboard). Now you have the power and you have the space 
to expand. So let's talk about quality. 

Quality means dependable rock solid sys- 
tems that last a long time. That's why every | " 
ZEOS case includes two whisper quiet 
cooling fans. We know that the cooler your 
system runs, the longer it will last. While 
we've provided you with plenty of slots and 
cooling we've also given you extra drive 
bays as well. In fact your new ZEOS case 
has seven drive bays, yet it's smaller than 
many 5 bay cases! Not only that, but 
every ZEOS system is UL" listed. 

That's right! Your entire ZEOS 
system is Underwriters Labora- 
tories listed (not just the power | 

supply). Most of our competitors zz. 
X systems are not UL" listed. A = 
sw. UL" listing says alot about the 
SN safety of a product; we believe it says "s 
Sson something about the quality as well. 
ete There are many reasons to buy ! - 
Sener your new ZEOS 486SX-20, not the 
Bw least of which are Price, Performance and Quality. 
EXON Simple things make the difference too. Like 24 Hour 
DLA a Day Toll Free Technical Support and our 30 day 
WEM X Money Back guarantee (for even more ZEOS 
MA advantages be sure to see the section entitled 
"Why ZEOS is Your #1 Choice!"). 
Certainly, your decision to purchase the new 
| ZEOS 4865 X-20 is an easy one. You can select from any 
of the money saving packages shown here or add to them from 
our huge selection of options. 

So why not give us a call right now! A friendly and knowl- 
edgeable ZEOS Systems Consultant is here to answer all your 
questions. Call us now at 800-423-5891. 


480- 


Now, you can possess the incredible 
processing power of your own ZEOS 486-33 
MHz system for as low as $1795. There is 
nothing else like it. And with price and 
features like this, there probably won't be 
for quite some time! 

There is no question about 
it. Your new ZEOS 486-33 
delivers performance the 
others only dream about. Opt 

— | : M Ix T em of a secondary 
OP | urboCache and you'll 
e 3 ncxcw hit Hyperspace and never look 


— back! And if Hyperspace isn't 
For Vertical Systems add only $150. enough, look a little further. You'll 
find ZEOS has harnessed technology like nobody else and you’re 
the beneficiary. 

Because inside your new ZEOS system rests the very latest 
advancements in surface mount, high integration technology. 

As an example, we have freed two normally 

! occupied expansion slots. We accomplished 
pm by placing our high speed IDE hard and floppy drive inter- 
faces right on the main board. We put the high speed serial, 
parallel and games ports there too. The result? 

Eight expansion slots, seven of which are available for your 
future use! After all, expansion and non-obsolescence are what 
these great ZEOS systems are all about. That's why we've built 
in some other very important expansion features for you as well. 

Like our 300 watt power supply. Providing you with all the 
pure clean power you'll need right now, your ZEOS 300 watt 
supply also provides you with plenty of power for later as 
well. Plenty of slots, plenty of power. How about space? 

This is where ZEOS has performed something akin to magic. 

Its your new ZEOS SpaceSaver case! Complete with 
seven drive bays, this incredible case is actually smaller 
than many cases offering only five bays. And we didnt 
stop there. We've also added a second whisper quiet cooltng 
fan. Why? Because whether you add more to your system or 

not, the cooler it runs, the longer it will last. 
—— Now that’s ZEOS value. Speaking of which. 
How about UL" listings? 


Right now every ZEOS system is UL" listed. This listing 
means your entire system (not just the power supply) has met 
the stringent safety requirements of Underwriters Laboratories. 
We believe UL" listings also say a lot about 
quality. And UL’ safety listings are some- 
thing many of our competitors 
simply dont (or cant) provide. —À 
At ZEOS quality and safety are 
important to us. You are impor- 
tant to us. 

Price. Performance. Quality 
and Support. There are many i 
reasons to buy your new ZEOS Z*SPEED METER: ZEOS 486-33 


486-33 system. Plus, your ZEOS Topofthe chars! = | 
advantages include 24 Hour a Day hance ave you ve never seen speed like this 
Toll Free Technical Support, our 128K secondary TurboCache at only 
30 Day Money Back Guarantee RENI GURNUNIN. 


and ironclad warranties, just to name a few (for more ZEOS 
advantages see the section entitled “Why ZEOS is Your #1 
Choice!"). You simply cant go wrong! 

And, selecting the new ZEOS 486-33 system that 
best fits your needs is easy. Choose from any 


of the money ONLY $3395 


saving 
packages shown here. Or let 
your friendly and knowledge- 
able ZEOS Systems Consul- 
tant help you configure exactly 
what you want from our huge 
selection of upgrades and 
options. Whatever you select, 
one thing 1s for certain. 

Buying your new ZEOS 486-33 
is perhaps the best purchase deci- 
sion you'll ever make! So why not 
pick up the phone and give us a call 
right now. Incredible ZEOS 486-33 
power awaits you! Call now Toll Free, 
800-423-5891. 


Upgradable. High Performance. Low 
Cost. Unbelievable? Believe it! Because 
now ZEOS* gives it all to you in one com- 
plete package. 

starting complete with the ZEOS 386-25s 
at only $1395 right thru 486-33 MHz sys- 
tems starting at $1795, computing will never 
be the same again! And it's not just the prices 
that make these new systems hot. It's 
Performance and Upgradability as well. 


When we first sat down to design these 
new systems, we wanted computers that 
would blow the doors off anything else out 
there. Plus, we wanted you to be able to 
upgrade from one CPU to another as your 
computing requirements changed, without 
having to buy an entirely new system. The 
results? 

Incredibly low cost, high performance 
systems so very advanced you can move 
freely from the '386 family of processors 
to the latest 486s all without a moment's 
hesitation. 

Now, you can pick your power! Today 
and tomorrow. Choose from high speed 
386-25 and 33MHz systems, either cached 
or non-cached, plus the '486SX and 
486-33MHz with or without a secondary 
cache. Whichever you decide upon you 


Uper 


Hot New ZEOS 386 


know that as your computing requirements 
change, your processing power can change 
as well. But are the prices really that good? 
Yes. Absolutely Yes! The — really ave 
that good, and 
the quality too. 
Because when 
you buy from 4 
ZEOS you're * 
buying direct- 
ly from the 
manufacturer. == 
Starting with the Z«SPEED METER 
mainsystem board, 7 heip you select i cee 


your new comput- , option thal's right for you, we 
: : ave developed the Z-Meter. The 
erisdesignedand — 7 Meter shows you the relative 


built by us right performance gains achieved by 
here in Minnesota. „roving om me boca 
That saves money fastest! No matter which system 
tops = "Thing these babies ae Hot! 
rect advantages are evident not only in the 
price, but in the performance and quality of 
your system too. 
So if you're looking for a high speed, 
upgradable, rock solid sys- 
tem supported like 
none other 
and you 
want incred- 
ibly low prices, 
you've found 
your company. 
And your com- 
puter. Read on! 


Or Let Us Custom Build to 


Now, ZEOS lets you pick the power you want for the price 
you want to pay! And with your new ZEOS modular system, 
the computer that's right for you today is also the computer that's 
right for you tomorrow. 

You can start by picking the power you need right now. To 
help you out, we've designed the Z-Speed Meter. You can use 
the "Z-Meter" to compare the relative performance of each of 
the processor modules available to you today. 

In the future, you can upgrade to even more performance 
with a new '386 or 486 processor module. And that's only the 
start of your many ZEOS system advantages. But what more 
could there be than dazzling performance, incredible prices 
and upgradability? From 
ZEOS theres lots more. 

Because your new 
ZEOS system is not only 
fast, it's absolutely 
loaded with features. 
Like our 300 watt power 
supply, eight expansion 
slots, twin cooling fans 
(for even more reli- 
ability) and our unique 

Z*SPEED METER seven bay SpaceSaver 
Let the "Z-Meter" help you pick the processing power case. And, every ZEOS 


that's right for you. The comparisons arc easy to make. a E a: 
Fast, Faster or Fastest! SYS tem 1s U E listed. 


INCREDIBLE ZEOS 
PACKAGE #3 


| Add even more memory. 
a larger drive. And more 
| Savings! You now receive: 
| B 4 full Megabytes of Ultra 
High Spoed 53ns DRAM, 
E Our fost 130MB IDE hard 
| drive with built in cach». 
| - Both Teac’ je the 
1.2MB ond 1.44 
© Your Diomond VGA Plus 


card with 1MB DRAM, 
4 © ZEOS 14” High Ros 1024x 
| 768 VGA Color Monitor 
| with Tilt & Swivel Base. 
© Plus, Microsoft’ DOS, 
Windows and Mouso! 
PACKAGE #3 
| 3 THE ULTIMATE ZEOS 
PACKAGE #4 


Now, Memory goos to BMB 
and the drive to 210MB. 
The ultimate Power User's 
Dream Machine! 


g i 
| | = 8 full Megabytes of High 
| " Spood 53ns DRAM. 
© Your scraaming 210MB 
IDE hard drive with its 
own built-in cacha. 


^ Both Toac' rappar, the 


TAKE YOUR PICK! Both Tene flop 
Pkg. #1 Pkg. #2 Pkg. #3 Pkg. #4 © The Diamond Plus VGA 


| gaia with 1MB 
386-25 * 268 VOR Color Monitor 


with Tilt & Swivel Base. 


© Plus, Microsoft’ DOS, 
Windows and Mouse! 


PACKAGE #4 


CALL NOW TOLL FREE ; 
800-423-5891 
FAX Orders: 612-633-1325 
Hearing Impaired (TDD): 


Add $200 to any price for a 128K cache. 800-228-5389 
We think you'll agree, a UI? listing says something not only Habe ia rendu V eben dn 
about safety, but about quality as well! Call: 612-533-6131 
In addition to all of these standard ZEOS advantages, you're AED ECARD COD ona” 
also receiving our legendary ZEOS Technical Support, 24 Hours Lansing Programs, 
a Day, 365 Days a Year. Plus, our 30 day Absolute Satisfaction 305 Daysa Year) 


Money Back Guarantee and more! 

So pick your Power, and your Price then give us a call! Your 
expert ZEOS Systems Consultant is ready to answer any ques- 
tions you may have. Why not give us a call right now Toll Free 
at 800-423-5891. 

All prices and specifications are subject to change without notice. Please call to confirm pricing. specii. 


tion and warranty details. Mero and Windows are trademarks of Macrosolt Corporation Z-Lard, SpaceSaver and ZEUS are trademarts of 
ZEOS bstemational, Lid , 530 54h Avenue, N W, St Paul, MN 551127 USA c 1991 


[vf Now your ZEOS modular system 
allows you to upgrade from one CPU to 
another as your computing requirements 
change. Obsolescence is virtually obsolete! 


A You may choose between a variety of 
386 and 486 processor options, both cached 
and non-cached. 


[vf Made in USA! Your new ZEOS system 
boards are designed and manufactured 
by ZEOS, right here in the USA. 


[A ZEOS has utilized the very 
latest in highly integrated surface 
mount technology. Faster, cooler, 
more reliable systems for you! 


rem ZEOS modular system comes 
standard with incredibly fast 53 nanosecond 
DRAM. 


[vf pus you may expand your system 
with up to 32 megabytes of memory right 
on the motherboard. 


rd Your new system features the exclusive 
ZEOS seven bay desktop case, smaller than 
most five bay cases yet plenty of room for 
future expansion. 


[v Two whisper quiet cooling fans move 
more cool air thru your system increasing 
reliability and component life. 


a Your entire system is UL" listed (not 
just the power supply). Few others offer this 
security; we wonder why. 


y ZEOS 1s 


. CHECK YOUR EXCLUSIV 


If you're deciding which 
new computer to buy, there 
are many important 
considerations. 

Here, we've gathered 

together a num- 
ber of these 
considera- 
| tions for 
Rya your re- 
~ A view. Some 


[WÍ Eight slots, one far the video, seven 
more open providing plenty of room as your 
system requirements grow. 


A w high speed serial ports, one 
parallel port and one game port. 


A ow top quality 300 watt power supply 
provides you with plenty of power for your 
present and future needs. 


[vf eos uses only genuine Teac” floppy 
drives. Accept nothing less. 


[Vf Monochrome TTL systems feature 
Genuine Hercules” brand graphics controllers. 
Only the best for you. 


ZEOS 


ur #l 


ADVANTAGES: 


importance, while others 
are subtle yet critical to your 
ultimate satisfaction. We'll 
go over them here with you 
one by one. 

Please feel free to use 
these as a basis for compar- 
ison with other system 
vendors. We believe you will 
come away with the conclu- 
sion that ZEOS is indeed 
Your #1 Choice. 


‘A vca color systems feature the 
high-res ZEOS 1024x768 monitor with the 
incomparable SpeedStar Plus card complete 
with One Full Megabyte of memory! 


rem package savings are available 
incorporating our most popular upgrades. 
Many packages include Microsoft" DOS 
plus Windows and a Mouse! 


[vf pc Magazine said ZEOS offers "more 
options than even the most configuration 
hungry hound could possibly need? Let us 
build whatever you require. 


[A Everybody loves ZEOS' 24 Hour a 
Day ‘Toll Free ‘Technical Support. You can 
call for advice any time of the day or night, 
369 days a year! 


hoice' 


LET systems have been selected 

by PC Magazine as Editors Choice, Eight 
Times! These, along with many other con- 
sumer and industry awards attest to ZEOS’ 
consistent and outstanding value. 


re new system 1s backed by our 

30 Day Absolute Satisfaction Money Back 
Guarantee, One Full Year Limited Warranty 
and our Express Replacement Policy. 


A Buy with confidence. ZEOS is a 
strong and rapidly growing public company 
(NASDAQ Symbol: ZEOS). We've been 
around since 1981. We'll be around for a 
long time to come as well. 


[vf zkos offers you a wide variety of 
payment options including MasterCard, 
VISA, Discover, American Express plus our 
own Z- Card, the ZEOS credit card featuring 
low consumer rates. Credit terms are also 
available along with very attractive leasing 
programs to qualified corporate customers. 


[vf rina knowledgeable ZEOS 
oystems Consultants are available 24 Hours 
a Day by calling 800-423-5891. You can call 
any time. 


When you add it all up, theres nothing like 
buying from ZEOS. There is certainly 
nothing like these new ZEOS systems! 


CALL NOW TOLL FREE: 


800-423-5891 


ZEOS IS THE LEADER 


10 Good Reasons 


S 
Reason #1 QUA Excellent. Compatibil- 
" - ity: Excellent. Value: 
"Overall Excellence: O y Excellent” Personal 
As PC Magazine said p Computing said, 
“Price is always a considera- “ZEOS.. is the best 
tion. So are test value we've come 
results. But both factors can be across...its per- 
deceiving, which is why we formance is right up 
consider them in the context of there with the slickest, 
other aspects that will make the most expensive PCs you can buy" 
difference months and years down 
These are the attributes which PC Reason #5 
Magazine used in awarding ZEOS the — Warranties and Guarantees. 


coveted Editors Choice, not once but 
eight times. And “Overall Excellence" 
are the very words PC Magazine used 
in describing ZEOS systems compar- 
ing them to all others. 


Reason #2 
Dazzling Performance. 

In one recent "386 review, PC Maga- 
zine awarded ZEOS Editor's Choice. 
“The ZEOS '386 blows away every 
other computer... a smart choice" is 
what they said. And in another recent 
review, Government Computer News 
said the ZEOS 33MHz '386 is "argu- 
ably the fastest MS-DOS and 05/2 
micro in the world? 

Dazzling Performance is built into 
every ZEOS system. It's a key compo 
nent of ZEOS Overall Excellence. 


Reason #3 
Exceptional Quality. 

Resource Magazine put it this 
way, "ZEOS... . provides quality com- 
parable with IBM or Compaq and does 
so for about 7076 of the price" ZEOS 
uses only the very best components. 
And every system is fully tested and 
burned-in right in our own labs. 


Reason #4 
Value. 

InfoWorld says, "We find the 
ZEOS '386 an excellent value. Speed: 


ZEOS believes in its products. Thats 
why we offer each and every customer 
our 30 Day Absolute Satisfaction 
Money Back Guarantee, no questions 
asked. Plus, our One Full Year Limited 
Warranty and Express Parts Replace- 
ment Policy. Optional On Site Service 
is available too. Call for details. 


Reason #6 
24 Hour Toll Free Technical 
and Sales Support. 

At ZEOS, the customer is #1. Thats 
why we invented 24 Hour a Day Tech 
Support. For your convenience. If you 
buy a product from us we feel we should 
be there to help, any time of the day 
or night. Give us a call Toll Free! 
800-423-5891 Anytime! 


Reason #7 


Exporionco. 

Almost unique in the mail order 
computer industry, ZEOS maintains 
its own chip level Research and Devel- 
opment staff. In addition to Systems 
Manufacturing, we also operate our 
own Board Level Manufacturing 
facility. 

ZEOS has been involved in 
Research and Development since 
our incorporation back in 1981. Our 
strong and ed Research, 
Manufacturing and Technical Staff 
translates into superior factory direct 
computer systems for you. 


loBuy From ZEOS 


Reason 118 
A Sterling Reputation. 
In magazine after magazine and 
review after review ZEOS systems are 
cited for Overall Excellence, for Excel- 
lent Value, as the Right Choice and so 
on. All of this ts flattering but the most 
important thing is this: What do our 
customers think? Frankly, they love 
us. The systems and the support. That 
means more to us than anything. 


Reason #9 
Easy to Buy. 

ZEOS systems are easy to buy. You 
can pick up the phone any time of the 
day or night and order your new ZEOS 
computer. And we accept MasterCard, 
Visa, Discover, American Express, 
and Corporate Purchase Orders from 
Fortune 1000 Companies, Colleges, Uni- 
versities and Governments. Complete 
Leasing Programs are available as well. 

And now the Z«CARD! Its your very 
own ZEOS Credit Card and you can 
apply today. With the Z-CARD you 
can charge your ZEOS purchases and 
pay in easy monthly installments. Its 
just like a Bank Card. Why not apply 
for your Z*CARD now! 


Reason #10 

You're Going to be Very Satisfied. 
When it comes nght down to it, 

you're going to be very satisfied with 

your new ZEOS system. Our goal is 

your complete satisfaction. And that's 

our commitment to you. To quality. 

To performance. To reliability and 

support. To Value. We don't just say it, 

we Guarantee if! |... 


Call Now Toll Free 


800-423-5891 


Please call for current pricing and warranty detail. ZEOS m a publicly traded company. Symbol: ZEUG. O ZEOS International, Lic, 530 Sth Avenue, N.W., St. Paul, MN 55112. 
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Apple and IBM Plot Portable Possibilities 


| t could be the most significant partnership since IBM got together with 
Microsoft. Or it could be yet another alliance that yields sound and fury and 
ink but little else, Although generally agreeing that the proposed technology- 
sharing agreement between Apple Computer and IBM could have awesome con- 
sequences, industry insiders are taking a wait-and-see approach. 

By joining forces with IBM, Apple hopes to place itself squarely in what one 
Apple executive called “the mainstream.” Each area of the tentative agreement 
offers Apple an opportunity to join or help establish an industry standard. A big 
partner like IBM would also give Apple someone to share the high costs of R&D 
and innovation. IBM could gain access to Apple's wealth of expertise in system 
software, graphical interfaces, digital media, and interapplication communi- 
cations. 

Apple says that it will integrate the Mac into IBM's Systems Application Ar- 
chitecture (SAA), which is IBM's environment for corporate computing. Apple 
will combine its A/UX with AIX, IBM's version of Unix. In A/UX, Apple has 
“a standard operating system, but it runs on the 68000," said Roger Heinen, 
vice president and general manager of Apple's Macintosh software architecture 
division. "There is a motivation to get it into the mainstream." IBM said that it 
plans to offer a version of the Mac interface on top of AIX. 

Apple has been working for three years on a new object-oriented operating 
system, code-named Pink. The company would like to see this successor to the 
Mac OS become an industry standard. According to Ed Birss, Apple's manager 
of object-based systems, "We chose IBM because we always believed that in 
order to launch a new platform, to get industry acceptance, you need more than 
one company. We have been out looking to see the best one to help us get that 
industry acceptance.” 

Pink, the germ of Apple's next-century operating system, will have object- 
oriented structures implemented deeply into its architecture, according to 


TERMS OF THE APPLE/IBM AGREEMENT 


The Apple/BM technology-sharing agreement consists of four “areas of general 
understanding," which are listed here in order of their are appearance as 
products. The agreement concerns only these “specific technologies,” according to 
Jim Groff, marketing director in Apple's Enterprise systems Division. Beyond the listed 
areas, Apple and IBM “remain fierce competitors," he said. 


Integration of the Mac Into IBM's enterprise systems. Networking and 
communications products to extend operation of the Mac in the IBM client/server 
environment, Jomt development of a combined Apple/IBM Posix-compatible versian of 
Unix, consisting of the Mac interface and IBM's AIX operating system. 


Future RISC-based Macs using a single-chip implementation of IBM's RISC 
- System/6000 chip set. Single-chip implementation of the RISC System/6000, to be 
called Power PC, will ba manufactured by Motorola. Apple and IBM will use the Power 
PC microprocessors in workstations and file servers. 


Common work on data standards for multimedia. Apple and IBM to create and 
license "platform-independent software environments” for multimedia. The technology 
"will be made available for use on other vendors’ products." 


A joint venture to produce a new, object-oriented operating system. fouet Pink 
scalable operating system will run an major industry platforms, including Intel 80x86, 
Motorola 680x0, and IBM's RISC System/6000 Power PC architecture. The system will 
be offered for sale to run on IBM and Apple computers and "will be marketed widely by 
the new company for use on other vendors systems." 
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Intel plans to start sampling its 
100-MHz version of the 486 CPU 
early next year, general manager 
David House told a New York City 
audience recently. Acoarding to 
House, systems 
containing the 
chip should ap- 
pear by mid- W 
1992. For high @ 
performance at a 
lower price, Intel 
will introduce 
next year a new b-a 
chip that House an 
referred to only as a “486 deriv- 
ative.” House also spoke about the 
next generation of the Intel pro- 
cessor, which he called the PS 
(also known as the 586). The P5 
will contain 3 million transistors 
and will incorporate mainframe 
features such as data integrity. It 
will use a superscalar RISC tech- 
nology, have expanded capabilities 
for multiprocessing applications, 
and be fully compatible with 
existing 386/486 software, he 
said. O 


You won't have Ashton-Tate to 
kick around anymore. But dBase 
will survive, Borland officials 
promised after announcing a deal 
to buy up its database dis 
tor, the belea- — 
guered Ashton- 
Tate. “We intend i 
to protect cus- a 
tomer invest- M 
ments in each 
company's prod- 
ucts, including 
dBase and Para- == 

dox," Borland chairman 

Philippe Kahn said. Kahn said 
that Borland plans to continue its 
DOS and Windows focus with Par- 
adox, dBase, languages, and 
Quattro, while aiming Ashton- 
Tate’s Interbase server at higher 
environments such as 32-bit OS/2, 
Unix, and VMS. 0 
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Heinen. It will be portable and designed 
to run on multiple processors, including 
the Intel 80x86, Motorola 680x0, and 
IBM Power PC, derived from the RISC 
System/6000 chip set. 

According to Birss, the new platform 
has been designed “up front for portabil- 
ity." Written in C++ (with some assem- 
bly for tuning), the new OS will be porta- 
ble with "less code rewriting than 
Unix," Birss said. The platform will in- 
teroperate with the existing Mac OS, the 
proposed Apple/IBM AIX, and OS/2 
2.0. Interoperability may be accom- 
plished through emulations, but “exist- 
ing programs will run,” Birss added. 
IBM, although scant with details, has 
confirmed that applications running on 
the Mac, AIX, and OS/2 will somehow 
work in this new environment, 

Metaphor Computer Systems, now a 
part of IBM, will work on this new oper- 
ating platform, although its role isn’t 
clear yet. Metaphor had been working 
with IBM on the Constellation Project, 
another portable, object-oriented plat- 
form. That project will be rolled into the 
Pink project. 

In the near term, Apple will continue 
to advance the Mac, Heinen said. The 
Mac OS will run on the new IBM Power 
PC architecture, to be priced in the range 
of $1000 to $3000. It will have improved 
networking, Memory management, and 
security features, he said. 

As for the new chips to be derived 
from the RISC System/6000 chip set, 
IBM said that it will develop several 
models; one for notebook-size com- 
puters, one for more powerful desktop 
PCs and low-end workstations, and one 
for big servers and midsize workstations. 

The first products that are likely to 
spring out of this partnership are those 
that will let the Mac operate in “the IBM 
enterprise environment.” Such integra- 
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tion could take place in two areas: inte- 
grating Macs with mainframes and with 
IBM PCs in a network, said Tom Pin- 
cince, product manager of micro-to- 
mainframe products for Avatar. 

"My assumption would be that ‘the en- 
terprise environment’ could imply, cer- 
tainly, Token Ring connectivity, since 
that seems to be the stated direction for 
connecting IBM systems,” said Tom 
Lenahan, senior product manager for 
Mac products at Digital Communica- 
tions Associates. "On the software side, 
I would think that we would see probably 
a closer integration with things like 
APPC [Advanced Peer-to-Peer Commu- 
nications] and APPN [Advanced Peer-to- 
Peer Networking], and some of the stated 
technologies in SAA as well," he added. 
IBM might take advantage of some Apple 
technologies, said Steve Nelson, director 
of product marketing for Novell's Mac- 
intosh product line, “like the way Apple- 
Talk automatically comes up and finds 
its address; they could graft that to SNA 
[IBM's Systems Network Architecture], 
or develop separate utilities.” 

Meanwhile, the industry waits for 
more details to shake out. Skeptics say 
this alliance—part business, part poli- 
tics, and part technology—will never 
work, because you can't mix pinstripes 
with T-shirts. According to a Microsoft 
spokesperson, the company's chairman 
Bill Gates asked, “How are they going to 
make money?" As other companies were 
quick to point out, Microsoft representa- 
tive Claire Lematta said, “Customers 
won't see anything [from Apple/IBM] 
for a long time." 

For now, life goes on, and most ven- 
dors and users don't need to worry about 
another operating system or new RISC 
chips. Anyone trying to look further 
down the road will see just a purple haze. 

—Ellen Ullman and Sharon Fisher 


Borland Shows Off dBase Compiler, 


Paradox for Windows 


fter announcing their plans to ac- 

quire dBase rival Ashton-Tate, 
Borland officials gave a preview of two 
new products that illuminate users as to 
the company's database plans: an object- 
oriented dBase-compatible compiler and 
a new Paradox. Both run under Micro- 
soft Windows. 

The database product, Object dBase 
(also called Turbo Xbase), looks like a 
combination of Paradox, Ashton-Tate's 
dBase IV, and Borland's Turbo Pascal 
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for Windows. According to Borland offi- 
cials, it will be compatible with almost 
all dBase III+ and IV commands and 
will run dBase programs both as an in- 
terpreter/debugger and as a compiler. 

Object dBase will use the same inte- 
grated development environment as Bor- 
land's Turbo Pascal for Windows. 

Both Object dBase and Paradox for 
Windows make extensive usc of object- 
oriented design. This will let both prod- 
ucts access dBase and Paradox files, as 
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The most common reaction to the 
Borland buy-up of Ashton-Tate 
was astonishment at the price 
tag of $440 million. Lotus senior 
vice president Frank King said 
that he was "surprised at the price 
Borland paid for technology that 
wasn't very modern," especially 
considering that Borland has its 
own dBase package. O 


Seagate (Scotts Valley, CA) is 
readying a 314-inch SCSI hard disk 
drive with an unformatted capac- 
ity of 1.2 gigabytes. The newest 
drive in the Wren line will be 

fast, with an average seek time of 
12 ms, a spokesperson said. OEM 
pricing is $1895. Evaluation units 
are slated for this quarter. O 


Personal computers, cable TV, 
and other forms of clectronic de- 
livery are taking us to the point 
where the amount of ormari 
coming into OUT ,, 
lives is over- 
whelming. One 
way tO manage | 
the data deluge is 
to use intelligent 
information 
channels, said 
Chips & Tech- 
nologies’ CEO Gordon Camp- 
bell. A computer embedded in 
every information appliance 

would control these channels, he 
said, With the migration of video 
into the personal computer, Camp- 
bell said, “the PC architecture 
will become the manager of that 
information." Campbell's talk at 
the recent Silicon Valley Personal 
Computer Design Conference fo- 
cused on the single-chip PC, which 
he said will arrive this year. O 


Computer equipment accounted 
for only 0.8 percent of the U.S. 
Gross National Product last year, 
according to analysts at DRI/ 
McGraw-Hill (Lexington, MA). 
Among their other findings: Since 
1986, prices in the computer in- 
dustry have registered an average 
compound decline of 9.6 percent, 
compared with an average price 
rise of 4 percent per year for 
other sectors of the economy. O 


in non- p» 
1024x768 


graphics. 


Value. 


Ifyou thought you'd have to compromise on your next High Resolution monitor, 
think again. With its new 14” PanaSync" C1395, Panasonic" brings all the compelling 
clarity and richness of non-interlaced graphics within reach. 

Turn it on, and you'll see your most graphics-intensive applications in a whole new 
light. Compared to interlaced monitors, images will be sharper, edges cleaner, details 
finer. With noticeably less flicker. Because now you're getting the whole picture, not 
just every other line. And the C1395 is as easy on your eyes as it is on your wallet. 

Like all Panasonic monitors, the C1395 has excellent ergonomics. Controls are front- 
mounted, and a tilt-swivel stand is included. 

90, whether your desktop is MS-DOS, a MAC II* or one of the other leading workstations, before you spend several 
hundred dollars more on a new monitor, spend a few minutes at your 
authorized Panasonic dealer. He'll show are value has never um - mea (^n ir 
looked so good. 

For further information on the PanaSync C1395 Multi- Frequency Monitor, Panasonic 
telephone 1-800-742-8086. Office Automation Y) 

AO 
* MAC II is 2 registered trademark of Apple Computer, Inc. 


An optional cable is required for Macintosh, the C812. Engineered for the office. Designed for people. 


Circle 220 on Inquiry Card. 


*Curen! DOS users can purchase a 5.0 upgrade package. To order your version of DOS 5.0, see your IBM Authonzed Remarketer, or call 1 800 IBM-7699 In order a 
single copy. IBM, Personal System/2 and PS/2 are registered trademarks and Micro Channel i5 a trademark of Intemational Business Machines Corporation. 
3851s a trademark of Intel Corp. ©1991 IBM Corp. 


È Right from the start, the IBM PS/2® 
E Model 55 SX hit the bestseller list, 
& making it the leading 1386" SX 

" machine. And now IBM is opening 
a whole new chapter with 386 SX 20 MHz 
models designed to meet your needs. 

The Personal System/2° Model 57 SX 
brings new levels of value to a Micro Channel" 
PS/2, providing data integrity and increased 
performance for multitasking and networking. 
Standard 4MB RAM is upgradable to 16MB, 
80 or 160MB hardfiles are available, and five 
expansion slots/four DASD bays offer true 
flexibility and expandability. Our two newest 
AT-bus PS/2s deliver powerful performance 
at practical prices. Models 40 SX and 35 SX 
have 2MB RAM upgradable to 16MB and 
fast 40 or 80MB hardfiles. . m 
The 40 SX has five slots/four A [ | 

| 


bays, while the 35 SX packs its 
power into a smaller footprint. 

IBM also has new ways 
to improve P5/2 performance, + | 
like a new, faster, more user- d 4 
friendly DOS 5.0 that requires mor 
less memory, yet offers more advanced 
functions* The new PS/2 3.5" Rewritable 
Optical Drive utilizes the latest magneto- 
optical technology, and the new Model 8504 
12" monochrome display lets you view it all 
with amazing clarity. 

To get the full story, including our 
“PC Trade-In Offer,” contact your IBM 
Authorized Remarketer or IBM marketing 
representative. For a remarketer near you, 


call 1 800 272-3438, ext. 386. 


PS/2 = PS/2 How’re you 
un PS2 p going to do it? 


n er 
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Circle 135 on Inquiry Card. 


well as spreadsheet files, Structured 
Query Language databases, and many 
other kinds of files. 

Each element of the user interface will 
behave as an object. Working with the 
Property Inspector, you can change vari- 
ous aspects of an object, such as color, 
position, and font. You will also be able 
to attach a “method” to an object (e.g., 
modify a data field so that every time the 
mouse passes over it, the computer would 
display a small dialog box). 

Both products also make use of Bor- 
land's new Resource Workshop, a tool 
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for creating and modifying Windows 
features such as icons, bit maps, buttons, 
and so forth. You can use the Resource 
Workshop to create dialog boxes or but- 
tons for use with Paradox or Object 
dBase applications, or to modify features 
in existing applications. 

Borland officials would not say when 
the new Windows products might be 
available or how much they might cost. 
But they were quick to point out that Bor- 
land will continue to support current 
dBase and Paradox products. 

—roca Malloy 


50-MHz 486: External Cache the Big Win 


F ntel (Santa Clara, CA) has raised the 
speed limit to 50 MHz with the 
newest version of its 486 chip. But the 
more significant enhancement is a com- 
panion external cache module. Since the 
first 486 system was on the drawing 
boards, system designers have either had 
to settle for the 486's 8-KB internal 
cache or spend time and money adding a 
bigger, external cache. 

The external cache module, which In- 
tel officials say is necessary for the chip 
to perform up to its potential, can be 
made to run synchronously or asynchro- 
nously. This lets manufacturers design 
computers in which the systemwide bus 
runs at a slower speed than the processor 
bus itself, saving money on the overall 
design, without affecting the CPU per- 
formance within the module; for exam- 
ple, a vendor could build a PC around a 
current 25-MHz 486 motherboard modi- 
fied only slightly to take the CPU mod- 
ule. The CPU would still operate at 50 
MHz once the data was fed to it from the 
slower system bus at 25 MHZ. 


The cache module has been designed 
with multiprocessing systems in mind. It 
also uses a write-back cache, where data 
in the cache is not written to memory 
until it needs to be removed from the 
cache or until another part of the system 
requests it. 

The new processor has the same logi- 
cal design as its slower siblings but shows 
many changes in layout. Intel is manufac- 
turing the chip using the 0.8-micron, 
three-level metal, CHMOS-V process 
that it uses to fabricate the 50-MHz 860 
RISC processor. 

While Intel's most favored customers 
expect to have their 50-MHz products 
out the door soon—IBM with its upgrade 
card for PS/2s and Compaq with a new 
Deskpro—other manufacturers say that 
they probably won't have enough of the 
high-speed chips to ship their new sys- 
tems until the end of the year. The 50- 
MHz 486 is priced at $665 in OEM quan- 
tities of 1000. In a module with a 256-KB 
cache, it costs $1314. 

—Owen Linderholm 


Sun Aims to Get Unix Applications Talking 


to Each Other 


- unSoft, the new Sun Microsystems 
software subsidiary (based in 
Mountain View, CA), is working on 
components that will bring interapplica- 
tion communications to Unix. ToolTalk, 
a messaging service for Unix applica- 
tions, will be the first component in what 
SunSoft says will be a comprehensive 
new software environment to be un- 
wrapped later this year. 

Similar in outline to interapplications 
communications offered in Windows 3.0 
and Mac System 7.0, ToolTalk is appar- 
ently more flexible and more powerful 
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than the Microsoft and Apple offerings. 
ToolTalk works over networks. It offers 
both a generalized message service, for 
horizontal integration of applications, 
and an application-specific mechanism, 
for vertical integration among a set of co- 
operating applications. Applications will 
use the ToolTalk service by calling func- 
tions from the ToolTalk Application Pro- 
grammatic Interface, a C-language set of 
function calls. 

ToolTalk offers two type of interappli- 
cation communications: multicast mes- 
saging and object-oriented messaging. 

continued 
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QMS (Mobile, AL) has just 

rolled out a PostScript laser printer 
that can generate images and text 
at 600 or 300 dpi. According to 
product manager Sarah Young, 

it's aimed primarily at people who 
need "good image quality," such 
as service bureaus and publishers 
using scanned images. The new 
QMS-PS 815, mean bya 
68020, has serial, parallel, and 
LocalTalk connectors and can 
switch automatically from Post- 
Script to Hewlett-Packard's PCL. 
Suggested list price is $5495. 0 


Cirrus Logic (Milpitas, CA) has 
designed a new VGA controller 
chip specially for notebook com- 
puters. The CL-GD6410 is the 
smallest and least power-hungry 
YGA controller on the market, Cir- 
rus Logic says. It allows a com- 
plete VGA subsystem to be con- 
structed with only five ICs: a 
controller, two RAM D/A convert- 
ers, a clock, and a RAM chip for 
frame acceleration. The VGA con- 
troller supports 256 colors, which 
are mapped in 64 shades of gray 
on an LCD panel, and can drive 
an LCD and external CRT 
simultaneously. O 


Apple's apostle to 
the developer com- 
munity is urging 
software designers 
to come up with 
low-price pro- 
? grams for buyers 
á) of the low-price 
—— Macintoshes and 
to think in terms of ble 
code. Kirk Loevner, director of 
Apple's Developer Group, said at 
the MacHack get-together in Ann 
Arbor, Michigan, that program- 
mers should work on low-cost, 
"modular" applications and look 
at mail-order distribution vehicles, 
like MacConnection, instead of 
the standard retail channel. Apple 
officials have been concerned 
about the Mac-to-package ratio. 
"Our market research has shown 
that most Macintoshes are sold 
with only one application, and 
those figures include HyperCard," 
Loevner said. O 


The Pros Rate 
SuperCalc5 Higher 


Than Lotus 12-3 And 
icrosoft Excel. 


Ease of use 
Memory Requirement 

Ease of programming 

Ability to manipulate data 
Sorting capabilities 

Provision for software security 
Report writing capabilities 
Ease ol use ol Interface 


Software integration cspeblilties 
« Ease of data retrieval 
zomes || Satisfaction with product profitability 
Pea. B Overall quaity of product 
Provision for customer support 
es Charges for training time 
aes give f Provision for technical support 
Ang sto- [Provision for marketing support 
^: [ Documentation & product information 
LR Frequency of updates & revisions 


OVERALL AVERAGE 


Recently, VARBUSINESS conducted a survey of some people whe sheet versions, we've been stuffing one spreadsheet, SuperCalc5, 
know more about spreadsheets than anyone. with evervthing vou would ever want. From spreadsheet linking 
The people who sell, install, and support them for a living. The  to3-Dgraphics and beautiful. presentation-quality output, 
survey asked hundreds of spreadsheet dealers and =g oupercalcs has it all. 
CA90s AO resellers all kinds of questions to find i! SUPERCALCS ==. And it runs on just about any PC. 
| out what the pros rate as the best But the best part is the price. At $149.00, 
— spreadsheet. And the pros told them. SuperCalc5 costs less than half the price of Lotus 1-2-3 
anc. SuperCalc^5. and Excel. Heard enough? Call 1-800-645-5005 
CAs Compenng In virtually every category from todav for the name of the nearest dealer where vou 
mon" ease-of-use to technical support, can buy the best spreadsheet there is. 
Wut SuperCalc5 was rated higher than If youre will- | p— 
Lotus? 1-2-3* ^ Microsoft* Excel. ingtospenda (4OMPUTER 
We're not surprised. While Lotus and Microsoft couple hundred | | 
have been fussing over their many different spread- dollars less. 


y 
Softwore superiar by design 


199) Computer Associates International, Enc.. 711 Stewart Avenue. Garden City, NY 787 All trade names referenced are trademarks or registered trademarks of their respective companies. 
1991 by CMP Publications, Ine.. 000 Community Drive, Manhasset, NY 11030. pe is from VARBUSINESS with permission 
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Multicast messaging is designed for in- 
teroperability among self-contained, in- 
dependent applications. An application 
registers with ToolTalk the types of mes- 
sages it is interested in receiving. The re- 
ceiving application describes the attri- 
butes of pertinent messages, while the 
sending application simply issues the 
message to ToolTalk. ToolTalk passes 
messages on to interested applications by 
matching message attributes. 

Object-oriented messaging is offered 
to provide a migration path toward dis- 
tributed, object-oriented processing. Áp- 
plications using ToolTalk may go on to 
use the Distributed Object Management 
Facility, recently described by Sun and 
Hewlett-Packard in their submission to 
the Object Management Group, a con- 
sortium working on object-oriented soft- 
ware standards. 

In addition to a generalized, high-level 
message facility, ToolTalk can support 
more application-specific integration 
through its concept of “message scope." 
The tool recognizes both session and file 
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scoping. Within a session, a group of ap- 
plications may agree on a set of messages 
that they send and receive, thereby creat- 
ing a new “application” or “application 
framework” out of several processes 
running for an individual user. File scop- 
ing is designed for groupware, defining a 
set of users who have interest in a given 
file. 

SunSoft demonstrated ToolTalk at the 
recent Design Automation Conference in 
San Francisco. Lotus, Cadence, Valid, 
Cadre Technologies, Interactive Devel- 
opment Environments, Saber Software, 
and Clarity Software all announced their 
support. ToolTalk will be available for 
SPARC and other platforms by the end of 
the year, SunSoft says; pricing hasn't yet 
been determined. 

A robust component platform may in- 
vigorate Unix development efforts. With 
support ranging from Lotus to Cadence, 
SunSoft may help feed what one industry 
analyst calls “the application-starved 
Unix world." 

—Ellen Uliman 


Multichip Module Means Faster Cycling, 


Evenin PCs 


n a development that could bring 

faster processing to workstations and 
desktop computers, IBM has revealed a 
new module that squeezes multiple chips 
and connections into a small package. 
Company researchers, who disclosed the 
development at a conference in Yasu, Ja- 
pan, said that the thin-film multichip 
module promises performance gains by 
reducing a big bottleneck: the distance 
signals have to travel between chips. 

While multichip modules are common 
in mainframes, the technology has not 
shrunk to the point that it is practical in 
personal computers. But IBM research- 
ers say that their prototype device— 
which can hold up to nine chips and hun- 
dreds of feet of connecting wire—mea- 
sures only 2 inches square. IBM re- 
searchers say that the module is made up 


of eight layers, alternating aluminum 
wiring and polyimide insulator. 

Packaging density determines the in- 
terconnect distances and, thus, the speed 
of signal propagation between ICs. 
Faster signal propagation speed means 
faster cycle times for microprocessors 
and faster data transfer between proces- 
sors and memory. The IBM device will 
enable workstation designers to more 
than double the speed and number of op- 
erations per cycle of the computer's in- 
ternal clock, the researchers claimed. 

IBM officials demonstrated the mod- 
ule in a version of a RISC System/6000 
workstation. The wiring density on the 
prototype board is about 25 times denser 
than that of the RISC System/6000 
board, IBM said. 

—D. Barker 


At Taipei Show, It Was Notebooks, Notebooks 


T otebook computers were the main 
starring attraction at the recent 
Computex show in Taipei, Taiwan. More 
than 100 vendors had notebooks on dis- 
play, indicating a possible flood of light- 
weight, low-price PCs into the U.S. and 
Europe. 

Most of the new systems, from compa- 
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nies such as Mitac, Aquarius Systems, 
King Phoenix, and Long Shine Electron- 
ics, are remarkably similar, They are 
built around a 386SX CPU with 2 MB of 
RAM and either a 30- or a 40-MB hard 
disk drive. There isn't much innovation 
to separate competing models. In fact, 
after walking the aisles of the show, I 
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While leading laptop maker To- 
shiba said that it is lowering its 
production of systems, Matsu- 
shita Electric says it 1s raising its 
output. Matsushita, which sells 
PCs under several brand names, 
including Panasonic, announced 
it will jump production from 
20,000 units to 27,000 units per 
month. Of that figure, about 70 
percent will be portables. About 
half will be marked for sale in the 
U.S., the company said. The 
company builds systems in Taiwan 
and the U.S. Toshiba Informa- 
tion Systems, which builds PCs in 
California, said that it is cutting 
production down to about 20,000 
units per month. 0 


IBM has started marketing two 
products from Lotus Development: 
Lotus Notes, software designed 
for workgroups, and cc: Mail, a 
leading E-mail package. IBM 

said that it will work with Lotus to 
incorporate parts of Notes and 

cc: Mail into its Office Vision 
products, According to IBM, 
OfficeVision will allow Notes to 
have better access to mainframe 
data. In addition, the two com- 
panies have to incorporate “key 
elements of Notes technology” in 
upcoming versions of 32-bit 

OS/2. 0 


IBM has licensed Borland's Ob- 
jectVision forms development tool. 
ObjectVision for OS/2 2.0 will 
be available simultaneously with 
the release of the new operating 
system, probably in the fourth 
quarter of this year, according to 
IBM. IBM will make Borland's 
ObjectVision “widely available" 
when the new version of the oper- 
ating system is shipped. Accord- 
ing to IBM vice president Joseph 
Guglielmi, the company is com- 
mitted to distributing the Borland 
product, but the exact nature of 
the distribution arrangement will 
be decided when IBM sees the 
finished program, ObjectVision 
for OS/2 2.0 will be the first ap- 
plication that will “sing the spe- 
cific tunes that only OS/2 can 
understand,” said Borland CEO 
Philippe Kahn. C 


We slash interface 
development time 


better than ever! 


INTRODUCING 
VERMONT VIEWS" v3.0 
WITH POWERFUL NEW FEATURES. 


Here's great news from the leader 
in C-language interface develop- 
ment: our brand new version of 
Vermont Views with Designer 
now adds the graphical features 
your end-users are demanding to 
the power and flexibility we've al- 
ways offered! 


You get fast, 
simple screen management. 


"| HE DESIGNER, the inter- 
4A active screen designer in- 
cluded with Vermont Views, sets 
the standard for sophisticated, 
character-based screen manage- 
ment. With it, you can create pull- 
down menus, data entry forms 
with scrollable regions, choice 
lists, memo fields, and a wide 
variety of validated field types. 
The Designer allows fast applica- 
tion prototyping, code generation, 
and total management of forms, 
menus, and fields. It also pro- 
vides DOS mouse support, explod- 
ing windows. shadow borders, 
plus radio and pushbuttons. 
Which means you can quickly 
produce all those client-pleasing 
features that give your product 
that special edge. 


GUARANTEED FOR LIFE! 
We're so sure you'll love Vermont 
Views v3.0 that we make this iron- 
clad, money-back guarantee. If 
you're ever dissatisfied, for any 
reason, return it for a prompt, no- 
questions-asked refund. (All you 
have to do is assure us that our 
code has not been incorporated 
into any application.) 


The ultimate system 
for interface development. 


Vermont Views is a truly univer- 
sal solution. Whether youre a 
programmer working alone, or in 
a multi-user site developing in 
DOS. OS/2, UNIX. XENIX. or VMS. 
Vermont Views can meet your 
needs. Use Vermont Views with 
any database that has C-lan- 
guage interface, such as Oracle, 
Informix, Btrieve, db. Vista and 
C-tree. Vermont Views is platform 
independent, and youll never 
have to pay any runtime fees or 
royalties. 


Vermont Views with Designer in- 
cludes a C library of over 550 
functions. This means you get 
sophisticated control over things 
like key handling, linked list pro- 
cessing, keyboard control, inter- 
national language, data and time 
conversion routines. string hand- 
ling, memory management, and 
application speed. 


Available source code, graphics 
support and DOS extended mem- 
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is the ultimate tool for profes- 
sional interface development. 


Put DOS graphics 
in your applications 


If you don't want to face the has- 
sle and expense of GUI program- 
ming, you can now use Vermont 
Views" GraphEx to put DOS 
graphics into your applications. 
GraphEx allows all Vermont Views 
windows, menus, and forms to 
work in CGA, EGA, VGA, and Her- 
cules graphics modes. This means 
you can use your favorite graphics 
packages to create charts, graphs, 
and other exciting images to en- 
hance your text displays. 
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found that they all began to look alike. 

A few companies showed notebook 
` systems based on Intel's new 386SL 
chip, including Veridata, Twinhead, 
Sampo, and Tatung. Noticeably absent 
were systems using Intel's 486SX and 
AMD's 40-MHz 386. Some vendors 
were asking visitors at the show which 
chip they should adopt. Severa] manufac- 
turers said that they favor the AMD chip, 
but that's primarily due to price. Be- 
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cause of Intel’s allocation policies, they 
have to buy chips on the gray market, 
where the price is higher; as a result, the 
Inte] parts cost more. 

Most of the notebook exhibitors were 
trying to make deals with U.S. and Euro- 
pean OEM customers. The competition 
is so stiff, though, that some of the Tai- 
wanese companies may try selling di- 
rectly to consumers. 

—Dennls Allen 


intel, Cyrix Slash Coprocessor Prices 


| n separate but related moves that 
could boost sales of math coproces- 
sors, Intel (Santa Clara, CA) and Cyrix 
(Richardson, TX) have both made drastic 
cuts in the prices of their lines of math 
chips. Intel, admitting that coprocessor 
prices are perceived as inordinately high, 
cut prices by as much as two-thirds, with 
the most notable change being the 33- 
MHz 387: its price toppled from a tower- 
ing $994 to $299. 

Coprocessor competitor Cyrix, which 
is also battling Intel with a federal an- 


titrust suit, responded to the Intel news 
with big price cuts to its FasMath line. 
"We decided we would maintain our 
price/performance over Intel,” a spokes- 
person told BYTE. In several cases, 


Cyrix has undercut Intel by about $10. : 


The FasMath version of the 33-MHz 
387, for example, is now $289, down 
from $894, Cyrix even undercut AMD's 
287 ($99) by pricing its 832887 at $89, 10 
bucks less than Intel's newly reduced 
model. 

—D. Barker 
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TECHNOLOGY NEWS WANTED. The news siaffat BYTE is interested in hearing about 
new technological and scientific developments that might have an impact on microcom- 
puters and the people who use them. If you know of advances or projects relevant to micro- 
computing, please contact the Microbytes staff at (603) 924-9281, send mai! on BIX to 
Microbytes, or write to us at One Phoenix Mill Lane, Peterborough, NH 03458. An elec- 
tronic version of Microbytes, which offers a wider variety of computer-related news on a 


daily basis, is available on BIX. 
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Advanced Micro Devices (Aus- 
tin, TX) has vowed to keep its 25- 
MHz 386SX chip priced compet- 

| - itively with In- 
tel’s 20-MHz 
part. “We intend 
to reintroduce 
normal semicon- 
ductor learning- 
curve pricing for 
microprocessors 
used in IBM-compatible personal 
computers," said AMD chairman 
W. J. Sanders III. Intel's recent 
price cuts put its $88 SX a buck 
below AMDO's, but the folks in 
Austin are promising a 30 percent 
price cut within the next year. 
“By this time next year, the price 
will be about $62," an AMD of- 
ficial told BYTE. O 


FutureSoft (Houston) says that it 
is developing pen-based applica- 
tions to run on NCR's new 3125 
notepad computer, which will 
work with either Go's PenPoint 
or Microsoft's PenWindows oper- 
ating system. FutureSoft vice 
president Spike Tinsley said that 
his company's programs will run 
under Microsoft's pen-based envi- 
ronment. The new programs are 
DynaComm/Elite, for 3270 SNA 
communications, and Dyna- 
Comm Asynchronous, for remote- 
asynchronous computing. O 


RenderMan Meets Mickey: Pixar 
(Redwood City, CA), the Academy 
Award-winning animator and 
graphics software company, has 
been selected by Walt Disney 
Studios to produce a feature-length 
animated film. The film will be 
developed and generated using 
computers and; presumably, Pix- 
ar’s rendering software. Pixar ani- 
mator John Lasseter will write 

and direct. A Pixar spokesperson 
confirmed the project but was 

less forthcoming when asked about 
the subject of the upcoming film 
and the hardware that will be used 
to produce it (Macs? Suns? 
Nexts?). “Let’s just say that people 
who know Pixar's work [like the 
Oscar-winning short film Tin Toy] 
will know what to expect," she 
said. 8 
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We're ready right now with a 4 megabyte diskette for your 4 megabyte drive 
—a new product for the next generation of expanding data storage. We're ready 
when you are—in any size, capacity or format you need. ir 
That's why more business protects important information 
on 3M brand diskettes and data cartridges than any other 


h brand in the world. 


Call 1-800-888-1889 ext.6 to find out more. — FF 
Innovation working for you" 


+ mb disketice require compatible drives. CAM 1991, a | CQ Y, 


VitlbwüdofBpoftsor 1992 Olympic Games 
Circla B on Inquiry Card. Se S CMM 


It's really quite easy. Just look for PCs that 
have a genuine Intel microprocessor inside. 
Either the Intel386," Intel386" SX, Intelá86" or 
Intelá86 " SX microprocessor. 

Intel is the world's leader in micropro- 
cessor design and development. In fact, Intel 
introduced the very first microprocessor. So with 
Intel inside, you know you've got unquestioned 
compatibility and unparalleled quality. And you'll 


know you're getting the very best PC technology. 
Solook for the Intel Inside symbol on ads for 

leading PCs. Or call 800-548-4725 for more informa- 

tion. It'll show you've got an eye for spotting the best. 


intel. 


The Computer Inside 


Inrel386, Incel486 and the Intel Inside logo are trademarks of Intel Corporation. All rights reserved. ©1991 Intel Corporation. 
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Repairing the Cracks 
in Windows 


STAN MIASTKOWSKI 


A prerelease version — Windows 3.0 is still taking knocks for its per- 


of Windows 3.1 formance on some systems, but Microsoft 
hopes to remedy that with its next version. 
discloses new And, indeed, the early beta copy of Windows 
3.1 that I've been working with indicates that 
featuresand — — the GUI is going to be much zippier. 
speedy performance The package is a substantial step forward 


from Windows 3.0, adding a host of features 
and capabilities (see the box). Some of these 
are much-needed fixes; some are surprising. One caveat: The forthcoming re- 
lease version of Windows 3.1 will differ from this early version, so consider the 
following description a glimpse of what's likely but is still written on water. 
Some new changes were immediately apparent. Besides cranking up much 
faster than in Windows 3.0 (more on that later), the start-up Program Manager 
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Screen 1: The Windows 3,1 start-up screen 
will have some subtle differences from the 
familiar Windows 3.0 screen, but it will pop up 
much more quickly. 
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Screen 2: Windows J.1's File Manager will be 
a giant step forward from its predecessor, 
letting you view multiple directories and 
enhanced file information. z 
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screen (see screen 1) has a new look, with 
more colorful and detailed icons. Other 
minor changes are noticeable in the Con- 
trol Panel, which includes new port-set- 
ting abilities, a built-in multiple-choice 
screen saver, and more ways to customize 
the desktop look and feel. 


Finally Managing Files 

One of the most criticized aspects of Win- 
dows 3.0 is its File Manager—and with 
good reason. It lacks all but the most basic 
abilities to display and work with files. Its 
shortcomings have led to a major market 
in Windows add-ons (see the First Im- 
pression of Symantec's Norton Desktop 
for Windows on page 50). When they have 
to work with files, many users simply pre- 
fer to exit Windows. 

That situation will change in version 
3.1, which hasadrastically improved File 
Manager (see screen 2). Its most useful 
feature is the ability to view more than one 
directory at a time, at thc same time view- 
ing trees, icons, file details, or any combi- 
nation. It also presents much more infor- 
mation on disk space usage, availability, 
labels, and network connections. 


Be True to Your Type 

Because it has been talked about so widely 
by Microsoft officials, one not-surprising 
feature of Windows 3.1 is the inclusion of 
TrueType. This is the intelligent outline 
font technology developed by Apple and 
included in that company's recently re- 
leased System 7.0. 

TrueType creates screen and printer 
fonts for true WYSIWYG in Windows. 
According to a Microsoft document that 
came with the Windows 3.1 beta copy, the 
il version will include 13 TrueType 
onts. 


What's the Object? 
Microsoft's Object Link- 
= ing and Embedding tech- 
— nology isa major step for- 
^ ward in Windows 3.1. 
à OLE, which is similar to 
Hewlett-Packard's New- 
Wave and Apple's Pub- 
lish/Subscribe in System 
7.0, is essentially a 
mechanism for incorpo- 
| rating different forms of 
data (e.g., graphs, data- 
bases, and spreadsheet 
files) in a document. 
OLE will result in docu- 


NEWS 


Microsoft has added many 
features and capabilities to 
Windows 3.1. 


Technology Enhancements 
Speed improvements 


FastDisk nard disk driver bypasses 
DOS and BIOS 


Fewer unrecoverable applications 
errors 


TrueType fonts 
Object Linking and Embedding 
Pen Windows support 


Laptop power management and 
LCD/plasma support 


ROMable code 
Support for more than 16 MB 
of RAM 


Improved laser printer drivers 
Program Manager 

More customizable colors 

Screen saver 

Start-up group automatically runs 


applications 
Advanced COM-port settings 
Easier printer driver installation 


File Manager 
More than one directory at a 
lime can be viewed 


More information on files and 
directories 

Enhanced disk formatting 

Fila Properties command 

Configuration fonts 

Enhanced associate fila features 

File filter 

Connecudisconnect network drives 

"Drag and Drop" prints files 


Network Improvements 
Persistent network connections 


Improved file-sharing facilities 
Network administrator features 


Support for OS/2 long filenames 

on LAN Manager servers 
Customizable menu item disabling 
Read-only file support 


ments that are truly greater than the sum 
of their parts. 

Currently, if you want to include an im- 
ported element in a document, you nor- 
mally use the Clipboard. And if the data 
changes, you have to go back and bring in 
the new data. With OLE, changing the 
source data wil] automatically change the 
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elements in the final document. And 
clicking on the elements in a document 
will take you directly into the associated 
application. In the Windows 3.1 beta 
copy, PC Paintbrush and Cardfile in- 
cluded OLE support. 

OLE will be an important step for- 
ward, providing truly integrated applica- 
tions and giving Windows some parity 
with the Macintosh in terms of communi- 
cations between applications. Unfortu- 
nately, most existing applications are left 
behind because OLE support must be de- 
signed into them. But new versions of old 
favorites are likely to include OLE sup- 
port soon. 


Looking Behind the Curtain 

What's hidden behind the GUI is perhaps 
what's most surprising about Windows 
3.1. A frequent complaint about Win- 
dows 3.0 is its speed, or more specifically 
its lack of same when it's run on anything 
other than a 386- or 486-based system 
with oodles of RAM. That has changed 
drastically in Windows 3.1. 

Ta try to get some sense of perfor- 
mance changes, I ran Windows 3.1 on a 
16-MHz 386SX system, side by side with 
a 33-MHz 386 system running Windows 
3.0. Both systems had fast-access (16- 
millisecond) Intelligent Drive Electron- 
ics hard disk drives. Almost without ex- 
ception, Windows 3.1 was noticeably 
faster than version 3.0 on the faster ma- 
chine. 


Those Dreaded UAEs! 

Also apparent in Windows 3.1 is substan- 
tial work on eliminating unrecoverable 
applications errors. The bane of all seri- 
ous Windows 3.0 users, UAEs happen 
when applications pass unexpected pa- 
rameters to Windows, or when (in a multi- 
tasking environment) different applica- 
tions attempt to use the same memory at 
the same time. 

Microsoft has been doing its homework 
on this problem. Even in this early beta 
form, Windows 3.1 hasn't shown a ten- 
dency to blow up. 


Getting By DOS 

Another fcature promises even greater 
speed. FastDisk is a new concept for PC 
users. It's a virtual device driver that by- 
passes DOS and the BIOS to "talk" di- 
rectly to the hard disk drive controller. 
This works in protected mode on 386 pro- 
cessors and intercepts all INT 13 hexa- 
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decimal (hard disk drive) BIOS calls. 
Although FastDisk means enhanced 
disk speed, it also has a hidden major ben- 
efit: It lets you set up a virtual memory 
paging file. This adds the ability to run 
more non-Windows applications in the 
background and switch among them. 


Walking a Fine Line 

Although Windows 3.1 will be a distinct 
improvement over version 3.0, Microsoft 
will be criticized for not going further. 
For example, the File Manager is still 
missing lots of file and directory manipu- 
lation abilities. However, Microsoft can- 
not make Windows 3.1 all things to all 
people. There are two reasons for this. 
One is technical, and the other is that the 
company would open itself up to extensive 
criticism—not to mention further scru- 
tiny by the Federal Trade Commission— 
if Windows 3.1 was so feature-packed 
that it put vendors of Windows add-ons out 
of business. 

Windows 3.1 will quiet much of the 
criticism—most of it well deserved— 
aimed at Windows 3.0. It still won't be 
perfect, but it can't be. Current versions 
of Windows are saddled with the major 
disadvantage that they still consist of a 
very sophisticated shell wrapped around 
an old operating system that was never 
designed to handle such chores as full- 
fledged multitasking. It's a disadvantage 
that IBM is sure to exploit when it rolls out 
OS/2 2.0. Onthe other hand, the new fea- 
tures of Windows 3.1, coupled withanex- 
pected marketing blitz from Microsoft, 
are sure to draw even more users into the 
Windows fold. @ 


Stan Miastkowski is BYTE's senior editor 
for new products. He can be reached on 
Bix as "stanm. " 
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Unix Goes Indigo 


BEN SMITH 


The Silicon Graphics It’s no longer just “lights, camera, action!” 
$$ _————————— We now have sound and special effects. I’m 
Indigo brings not speaking of moviemaking; I'm talking 
three dimensions to ~ about the Silicon Graphics, Inc. (SGI), entry 
E ER z — ——— into the cast of low-cost personal worksta- 
general computing tions, code name: Hollywood. 


Now that the Hollywood has reached the 
public stage, it has taken on a new name, the 
Iris Indigo. Although small in stature, this distinctive system is not easily up- 
staged. It brings the power of the SGI graphics systems (see "Personal Iris: The 
Dream Maker," July 1990 BYTE) to the general computing, personal worksta- 
tion budget. The basic stand-alone system costs $9995 (a diskless system is 
$7995). It is no longer necessary to justify an SGI workstation with a display- 
intensive application. The Indigo is designed (and priced) for ordinary office ap- 
plications as much as for high-end three-dimensional graphics applications. 

The Indigo will run the personal productivity applications (e.g., word proces- 
sors and spreadsheets) that will be compliant with the Advanced Computing En- 
vironment RISC specification. But it wil] also run the multitude of existing 
“home-court” applications for animation, CAD/CAM/CAE, chemistry, and the 
geosciences. In addition, the Indigo comes with high-end data-analysis and visu- 
alization and excellent audiovisual generation and editing applications. You can 
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interface to professional video systems 
with the live video option. 

The Indigo is a completely new design, 
from the 14!^- by 10- by 11-inch deep- 
blue case to the core of the new version of 
Iris, the SGI license of Unix. You don't 
need any tools to totally disassemble the 
machine. As with other SGI machines, 
the hard disk drives (in this case, 32-inch 
236- and 432-megabyte drives) can be ex- 
changed without disassembling the sys- 
tem; they merely slide into threc available 
bays behind the front access door and lock 
into position with the press of a lever. You 
canremove the entire front cover by press- 
ing two latches at the top. A single thumb- 
screw closes the steel CPU and bus cage. 

The CPU and graphics cards slide into 
the card cage with the aid of locking han- 
dles at the edge. The rear edge of the CPU 
card contains all the I/O ports: thick 
Ethernet, two RS-422 serial ports (38.4- 
kilobit-per-second with Macintosh-style 
connectors), and five audio I/O ports 
(i.e., microphone, headphones, analog 
in, analog out, and digital in and out). 

The bidirectional Centronics parallel 
port and the SCSI connector are part of 
the backplane circuitry. The proprietary 
backplane and bus (GIO32) is synchro- 
nous and independently clocked for 33.5 
MHz, providing 133-megabyte-per-sec- 
ond data transfer. The CPU board con- 
tains a 33-MHz Mips R3000A CPU and 
R3010 FPU with 32 kilobytes of instruc- 
tioncachc and data cache. The CPU board 
can handle from 8 MB to 96 MB of inter- 
leaved memory. A Motorola 56001 digital 
signal processor provides 16-bit audio 
processing. 

The graphics card is unlike other SGI 
graphics hardware: It does nor contain a 
dedicated geometry pipeline! Instead, all 
3-D rendering operations are done with 
software in the main processor. This de- 
sign simplifies the graphics board. The 
other radical simplification is that the 
standard Indigo graphics is 8-bit color. 
Most SGI applications assume 24-bit 
color. The apparent discrepancy is han- 
dled by the SGI REX chip, which creates 
dithered approximations of the 24-bit 
colors for 8-bit, The result is fast and 
chcap (see the BYTE logo in the screen 
shot). 


The Overture 

The innovations don't stop with the hard- 
ware. For the seasoned SGI user, the most 
obvious change is in the GUI: The old 
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Iris Indigo 

(includes 8-bit color and a 
16-inch color monitor) 

Diskless (with 8 MB of 
interleaved RAM): $7995 
Entry-level stand-alone (with 8 
MB of interleaved RAM, a 236- 
MB hard disk drive, operating 
system, and bundled software): 
$9995 

Power user (with 16 MB of 
interleaved RAM, a 432-MB hard 
disk drive, operating system, 
and bundled software): $12,500 


Silicon Graphics, Inc. 

2011 North Shoreline Blvd. 
Mountain View, CA 94039 
(415) 960-1980 

fax; (415) 961-0595 
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News-based (PostScript) window man- 
ager has been dropped in favor of the OSF/ 
Motif window manager, while still sup- 
porting Display PostScript and the SGI 
Iris graphics language. ol 

This impressive feat of legerdemain is 
accomplished by a single display server 
that handles al] three graphics protocols. 
Although not new to SGI systems, the 
three-way server has been vastly im- 
proved, and the emphasis is now on the X 
Window System and the Motif Toolkit 
1.1.1. You no longer need to understand 
Display PostScript to modify your work- 
ing environment. 

Software developers will notice some 
changes (besides having to link the X 
libraries to window applications): The 
compiler is ANSI C; its error trapping 
helps develop better code and produces 
very fast executable files. Porting the 
BYTE rotating-logo program and bench- 
marks from an Iris 4D with an older ver- 
sion of the operating system and compil- 
ers was quick and easy. The only modifi- 
cations to the source code were correc- 
lions to inconsistent function declarations 
that had escaped notice by the more primi- 
tive compiler of the Iris 4D. 

The benchmarks ran faster than on an 
equivalent Mips machine despite the fact 
that the evaluation Indigo was only at the 
alpha level of devclopment. The rotation 
of the Gouraud-shaded 3-D logo was con- 


The BYTE logo is written using the standard SG! Graphics Library. Gouraud 
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shading generates 24-bit-color requests that are approximated by hardware dithering 
to 8-bit color. The xgif file is a standard X Window System application showing 
the quality achieved with standard 8-bit color. The "scale test" box is displaying 


the results of PostScript code. 


siderably slower than on the Iris 4D. By 
the time the Indigo is released, SGI ex- 
pects to have graphics operations at the 
same performance level as on the Per- 
sonal Iris. 


Song and Dance 

Welcome to graphical programming, the 
icon-based programming environment. 
You can visualize, slice and analyze, 
transform, and format your data and 
graphics without writing a word of pro- 
gramming code. 

Explorer is a distributed computing de- 
velopment program thal lets you drag and 
drop data-processing modules on a design 
window. By tying the modules together 
into a data-flow network, you can create 
specialized data-analysis and visualiza- 
tion applications. 

Individual modules can run on any 
kind of machine that is suited to the task, 
with the data moving over the network. 
The final display can end up on any SGI 
machine that you are using, including the 
low-cost Indigo. The resulting design is 
automatically implemented in modular 
source cade. 


Scene Stealer 

The SGI Indigo isn’t just a novel-looking 
machine; it’s a novel design for 3-D work- 
stations: fast and inexpensive. The com- 
pact workstation box takes up far less 
space on your desk than the pizza-box 
workstation. If you don't want to put this 
attractive box on your desk, you can fit it 
in a deep bookshelf or even beside the 
desk. The machine is designed so that you 
can do your own hardware installation 
and maintenance without tools or techni- 
cal know-how, 

The shortcomings are few: The color 
dithering makes you long for true 24-bit 
color. You may find the Mac-style serial 
ports a little annoying. 

The list of strengths is long and impres- 
sive. Along with the 33-MHz R3000 pro- 
cessor, the phenomenal memory and disk 
transfer rates give this machine very high 
performance marks. If the new scene is 
one of 3-D applications, the Indigo steals 
the show by making professional 3-D af- 
fordable and casy. 8 


Ben Smith is a BYTE technical editor. He 
can be contacted on BIX as "bensmith. "' 
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In 1982 when Microway introduced the first PC numerics a 


tools, an 8087 delivered 50 Kflops. Just ten years later, LE 
Number Smasher-B60 delivers 1600 times the throughput in 
of the 8087. Its 80 megaflops of raw numeric throughput J 
and 10 Linpack megaflop vector rating give you the — ME 
speed of a Cray. In addition, two Number Smashers AB 
have been clocked at 135 Megaflops and are 90% l: 
efficient running fine grained parallel problems. 


EH 


The Number Smasher-860 comes with your choice = 

of Microway's NDP Fortran, C, C++ or Pascal, A 
which feature extensions that make it easy to / 

port applications from the VAX or PC to the Z E i 
i860. Each compiler includes GREX, alibrary eae 
of 200 graphics primitives that runs on all = ys | 
popular PC graphics adapters. Operating Senay) 
system support includes DOS, UNIX, L£— 
XENIX, SunOS, OS/2 and HP-UX. The “es 
MS-DOS version includes XTEND-860, i 
our proprietary i860 DOS Extender. 
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The Number Smasher- 860 is 
E available in 33 and 40 MHz 

i ice speeds with either 8 or 32 

T megabytes of 64-bit memory. 
m Itconsumes 35 watts running in 
^E an ISA or EISA PC or the HP- 
ZEE 9000. The peak i860/host band- 
| width of 12 megabytes/sec is 

| achieved in the EISA bus. Ide- 
ally, it is run in a high quality 486 

| system withthe appropriate power, 

^ cooling and fast hard, disks, such 

| as Microway's 486-B’ or 486-B/T. 
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XTEND-860 makes it possible to write mixed applications 
which use a 286, 386 or 486 to handle human interfaces while 
calling on the i860 to do computations. We offer libraries for 
processing vectors, linear algebra, graphics and DSP. Optional 
tools include a vectorizer, symbolic debugger, and profiler. We 


also develop custom 


versions of Number Smasher-860 for 


OEMs who need to tailor the i860's power to their applications. 


For more information on Microway products 
or our i860 Seminar, please call 508-746-7341. 


Microway* 


486-B*T 


The World Leader in PC Numerics 


Corporate Headquarters, Bax 79, Kingston, MA 02364 USA * TEL 508-746-7341 » FAX 508-746-4678 
U.K./Europe 081-541-5466 » France 01 43 2 69593 * Germany 069-75-2023 * Holland 40 836455 » Italy 02-74.90.749 * Norway 6 892020 
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LapLink Pro breaks Earlier versions of Traveling Software's Lap- 
—————— Lik are credited with a long list of “firsts”: 
free of the local The program was the first widely successful 
cable connection with laptop-to-desktop file transfer utility, the first 


such utility to "remotely install" itself by way 
of serial cable, and so on. As such, it has 
spawned a host of devoted followers and a 
growing crop of competitors. To keep the pro- 
gram competitive with those numerous rivals, 
Traveling Software rewrote LapLink "from 
the ground up" (in CEO Mark Eppley's 
words), and the results—LapLink Pro (LLPro) 4.0—are impressive. 

Perhaps the flashiest new feature is true remote installation, where remote can 
mean anywhere in the world. Using LLPro and any Hayes-compatible modem, 
you can now phone another modem-equipped computer, send LLPro across the 
wire, and get it running on the remote computer. You can then transfer files and 
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remote Installation i 
via cable and a host of 
new features 


Comections Option Hein 


Batch rr 


i i 1 T1 = "TT 
| Ln 


at | 
‘tens TT | {Availahic Connect ions) ————————1 
-h —onpag SLT/2B6 on LFT2> 
| —<C:\>——| Free: 16,854K |- 
— APPS <DIR> 02/27/91 02:07p 
Clone eu Dish BUPRO «DIR» 02727791 12:33p 
| "unchronize Disks | EXCELF IL «DIR» 11712790 12:52a 
—1 || LL3 <DIR> 11712790 01:00a 
"e | ‘| LLPRO <DIR> 04/02/91 12:14p 
LOTUS <DIR> 03/13/91 11:11a 
| TEST <DIR> 04/01/91 03:43p 
<DIR> 04703791 12:35p 
<DIR> 63/26/91 04:05p 
<DIR> 11/08/30 10:2ba 
<DIR> | 66: 49p 
<DIR> 12/10/90 04:45p 
<DIR> 04/02/91 08:58a 
105 62/27/91 04:52p 
115 03/26/91 04:11p 
one 10/03/80. 12:60p 
06 10/12/99 08;53a 
= totals: 11 Files, 41k= 


w 
- 


J| ree Mode 


| | TEST2 
I| UCt7BRUP 
I ann: 


Selected: 1 files, 1K ——————34 l'umps 
| Sutoexec .bat autoexec . bak tl WORDFIL 
autoexec.bat _autoexec .syd fj autoexec . bak 
command .con config  .bak | autoexec.bat 
config .old config .syd | | command .con 
config sys cuf loppy.sys 1 [ocant ig „bak 
— Total: 19 files, 534 ———« F2-COry — 
Path: fo 
LapLink Pro sports an entirely new (and much improved) user interface, which 
comes complete with pull-dawn menus. 
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manage the hard disk drives of both com- 
puters, just as if they were in the same 
room and connected by a serial cable. 
LLPro's built-in data compression (up to 
4-to- 1) keeps things moving despite rela- 
tively slow modem speeds. 

That's flashy, but it's not the feature I 
liked best. For me, the new interface is 
what really sets this version apart from 
the earlier ones. 

LLPro is now fully mouse-compatible. 
Yes, it still can be keyboard-driven, which 
is essential if you have a mouseless laptop 
like mine. But the mouse-compatible in- 
terface vastly streamlines the selection of 
desktop files for transfer: You just click 
and drag to mark a group of files, for ex- 
ample, or simply click to change to a sub- 
directory. Fully developed pull-down 
menus replace LapLink's formerly cryp- 
tic command bar, and context-sensitive 
help is always just a mouse-click away. 
Although LLPro is Windows-like, it's not 
a true Windows application; you run it 
under DOS or as a DOS application under 
Windows. LLPro also runs happily inside 
a Desqview window. 

Ever accidentally get a file transfer go- 
ing in the wrong direction? I sure have. 
LLPro addresses this with improved 
screen layout and labeling. For example, 
each computer connected in an LLPro 
session is now identified by a user-de- 
fined name instead of the terse "local" 
and "remote" used in earlier versions. 
The active window is clearly highlighted 
in color, and an on-screen arrow visually 
indicates the intended direction of file 
transfer. With an arrow pointing from, 
say, a lighted Gateway 486 desktop window 
to a dark CompuAdd 286 laptop window, 
it’s almost impossible to misunderstand 
what transfer direction you have chosen. 

As you mark files for transfer, LLPro 
keeps a running total of the number of 
bytes, and it warns you in advance if you 
select more files than the target disk can 
hold. You can simplify repctitive file- 
marking operations by recording macros 
(a big improvement over LapLink's ear- 
lier batch-file creation process). And new 
disk-synchronize and disk-clone options 
completely automate some very complex 
transfers. Synchronize starts a bidirec- 
tional file transfer process, updating both 
disks until they contain exactly the same 
files; clone completely over writes the tar- 
get disk with a mirror image ofthe source. 

If you make time-sensitive file selec- 
tions (1.c., all files created before or after 
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Hassle-Free Printer Sharing 


for the HP LaserJet II, IID, III and IIID 


ry 
Here's how you and your co- 
workers can have your own HP 
LaserJets without breaking the 
corporate budget. 


It's called SimpLAN ServerJer. 


Simply plug the ServerJer into the 
‘Optional t/O' slot of your HP 
LaserJet. Stretch phone cable, up 
to hundreds of feet, to each 
computer. Then, 12 people can 
simultaneously whooosshh 
documents to the LaserJet at 
speeds as fast as 115,200 baud. 


No more wandering down the hall 
with floppy in hand. 


Or borrowing someone else's 
LaserJet. 


Or wasting time waiting to print. 


SimpLAN & Serverlet are trademarks of ASP Computer Products. Inc. 7 HP. Lascriet b» a registered trademark of Hicwlcu-l'ackard Co. 
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| "The ServerJet is the smoothest and most practical 
way | know to share a LaserJet." 


Frank J. Deriler, Editor 
PG Magazine, 1/15/91 


The ServerJer is available in a 
variety of models with up to 4MB of 
buffer memory. And because your 
office may have printers other than 
HP LaserJets, ASP Computer 
Products offers a complete line of 
printer sharing solutions. 


To order your ServerJet or for more 
information call ASP at: 


800-445-6190 


$— — —— — — 
CHE 


ASP COMPUTER PRODUCTS, INC. 


1026 W. Maude Avenue, Suite 305 
Sunnyvale, California 94086 
Phone: 408-746-2965 « Fax: 408-746-2803 


Clrele 31 en Inquiry Card. 
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a certain date and time), LLPro automati- 
cally checks to see if the system clocks of 
both machines agree. If they don't agree, 
LLPro asks you which one is accurate and 
adjusts the clock on the other machine. 

In the same vein, it automatically de- 
tects what's connected where and which 
ports to use. On my home machine, for 
example, it recognized that COM] was in 
use by a serial mouse, and it configured 
itself to use COM2. 

One of the most intriguing new features 
in LLpro is a built-in editor. It's not, of 
course, a full-fledged word processor. 
But this text editor has a large array of 
features, including split-screen editing, 
search and replace, word count, and the 
ability to globally add or delete hard car- 
riage returns. There's also a "large type" 
option that displays huge characters. 

There's lots more, including thinner 
cables and a convenient cable-carrying 
pouch that could speed you through air- 
port security (the cables look packaged 
and neat, instead of like a bomber's wir- 
ing harness). 

An intriguing offshoot of LLPro is 
Mark Eppley's hints about the future: 
LLPro's transfer engine (code-named 
Blackbird) will be the heart of a new series 
of "plumbing-independent" file transfer 
and communications products that can 
connect almost any computer to almost 
any other computer. If the shipping ver- 
sion of LLPro lives up to the beta version, 
and if the new products maintain that 
promise, we have lots to look forward to 
from Traveling Software. 8 


Fred Langa is BYTE's editor in chief. He 
can be reached on BIX as “flanga. " 
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LapLink Pro 4.0 
$149.95 


System requirements: 
IBM PC, PS/2, or compatible 
with DOS 3.0 or higher. 


Traveling Software, Inc. 
18702 North Creek Pkwy. 
Bothell, WA 98011 

(800) 343-8088 

(206) 483-8088 

fax: (206) 487-1284 

Circle 1153 on Inquiry Card. 
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People are always looking for 
affordable ways to make a better impression. 


Soon a lot more people will 
be looking their best. Because 
now the best features of the 
HP LaserJet III printer are 
more affordable. 


The new LaserJet IIIP printer 
features HP's exclusive Reso- 
lution Enhancement tech- 
nology. An innovation that 
provides 300 dpi print quality 
superior to that of ordinary 
laser printers. The PCL5 
printer language, with font 
scaling and HP-GL/2, brings 


even more to your documents. 


Fourteen bit-mapped and 
eight internal scalable type- 
faces give you thousands of 
options. And, to make things 
even more interesting, the 
LaserJet IIIP produces pat- 
terns, shading, spirals, and 
mirror images. In portrait or 
landscape. 


HP has picked up the through- 
put speed of this 4 ppm printer. 
Due to a considerably faster 
I/O rate, the LaserJet IIIP 
accepts data as quickly as your 
PC can transfer it. So you not 


Call 1-800-752-0900, Ext. 2255 for your nearest authorized HP dealer. 
Adobe and PostScript are registered tmdemarks of Adobe Systems inc. in the US. and other countries. 
* Suggested US list price. € 189] Hewleu-Packand Company PE 12100 


only get your output faster, you 
get your screen back faster. 
The LaserJet IIIP also has 

a new 16 MHz processor and 
PCLS for on-the-fly typeface 
scaling and fast vector 
graphics. These advancements 
mean this compact printer 
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Tell them about 
the new LaserJet TTP 


requires less time to print than 
many laser printers with 
higher ppm rates. 

For versatility, the LaserJet 
IIIP has a multisized paper 
tray that accepts various sizes 
of paper and envelopes. Án 
optional Adobe* PostScript’ 
cartridge is available. And, of 
course,the LaserJet IIP is com- 
patible with all major software 
and HP LaserJet accessories. 


The good looks you get with 
the newest HP LaserJet look 


even better when you con- 
sider the price. Just $1,595? 
For a faxed data sheet, dial 
(208) 344-4809 from your FAX 
machine and enter document 
I.D. number 9600, Now every- 
one can add a little polish to 
their work. 


HP Peripherals 
When it's important to you. 


© Braet 


Cirele 130 on Inquiry Card. 


b B otebook computers have become a 
E Ul commodity. Nearly every comput- 
er maker sells one, and nearly every note- 
book sports the same all-too-brief 
list of standard features, not to mention 
idiosyncratic features that are often an- 
noying. I thus approached the AcerAny- 
Ware 1120NX with a healthy dose of 
skepticism, but I was quickly won over. 
This machine—if you discount its cute 
name—is a shining example of a next- 
generation notebook. 

Weighing in at 7'4 pounds and based 
around a 20-MHz 386SX processor, none 
of the individual features of the 1120NX 
is earth-shattering or technology-break- 
ing. But taken together, they forge a com- 
puter that stands out from the pack. 

It may seem minor, but the first thing I 
noticed about the 1120NX was its large 
carrying handle. Flip it down, and it tilts 
the computer up at the optimum typing 
angle. 

The next surprise was thc all-impor- 
tant screen. I've seen good, mediocre, 
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An Acer up the Sleeve 


and abysmal notebook screens. Most of 
them look half way decent at first glance, 
but many aren't comfortable to the eyes 
after several hours of heavy writing. This 
screen is a conspicuous exception. It's a 
full 10-inch diagonal (versus 84 to 9 
inches in other notebooks.) It uses triple 
supertwist technology, meaning you geta 
bright image froma wide range of viewing 
angles. 

The 1120N X's keyboard has 86 keys. It 
took a while for me to figure it out, be- 
cause Acer has followed most other note- 
book makers and donc its own thing with 
the layout. I was initially disappointed to 
see that the cursor keys didn't use the 
ubiquitous inverted-T layout. But the 
more I used this keyboard, the more I 
liked it. The full-size QWERTY keys 
have a large-keyboard feel, and the 12 
cursor keys, along with the miscellaneous 
keys, are ergonomically placed. 

Moving down below the front of the 
keyboard, a flip-down cover protects the 
1.44-megabyte floppy disk drive. This 


rw ge 
| My Fa 


too makes a great deal of sense. Since you 
seldom use the floppy disk drive in a note- 
book, why not keep it protected? Also 
hidden under the cover are three 112- 
inch-wide slots. To upgrade the memory, 
you just slide in Acer's proprietary RAM 
cards. (Prices weren't available at press 
time.) Future upgrade possibilities in- 
clude flash memory for BIOS upgrades or 
even dedicated applications in ROM. 

On the back (behind an extra-sturdy 
flip-down cover) is a full contingent of 
ports: dual serial, parallel, PS/2 key- 
board, an external drive connector, and a 
100-pin connector for an external expan- 
sion box. 

Battery life is an all-important mea- 
sure of notebook usability. The 20-MHz 
386SX and the hard disk drive take lots of 
power, but Acer has several clever ways of 
saving the juice. The 1120N X has two in- 
ternal battery packs. It also has three 
power-saving modes: Doze lowers the 
386SX speed to 4 MHz, Sleep turns off 
the display and the hard disk drive, and 
Suspend turns off everything except the 
memory. 

The proof, of course, 1s in the using. 
And I lived with the 1120NX for over a 
month, carting it back and forth to the 
office ina soft-sided briefcase and using it 
for my day-to-day work. (I wrote this 
First Impression on it.) It worked flaw- 
lessly and became a comfortable exten- 
sion of my personal working style. I hated 
to return it to the company. 

The AcerAnyWare 1120NX isn't the 
least expensive notebook computer avail- 
able, but pound for pound it's a real value. 
Acer has set a standard for comparison 
that other notebook makers will have to 
hurry to catch. 

—Stan Miastkowski 
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AcerAny Ware 1120N X 

with 20-MB hard disk drive, 
$2995; with 40-MB drive, $3395; 
with 60-MB drive, $3795 


Acer America Corp. 

401 Charcot Áve. 

San Jose, CA 95131 

(800) 538-1542 

(408) 922-0333 

fax: (408) 922-0176 

Circle 1264 on Inquiry Cord. 
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WITH MORE EFFICIENT SCHEDULING ALGORITHMS, lr HELPS 
| You BRING Projects In On TIME AND ON Lis 


MICROSOFT PROJECT For WINDOWS. 
IN AN INDEPENDENT STUDY? It Took 5096 Loncer To || 
COMPLETE A Project THAN CA-Svu rot ROET. | 


ET is 
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Identical Proc Different Project p. 
Can You Spot The Difference? — . 


Efficiency. Accuracy. Dependability. 

Required skills for any project manager. But not tion dates you can bet your career on. It's :" 
also incredibly easy to use. You can create 

projects in minutes. 


as common as you'd think. In a recent 
And with a few clicks of the mouse, you'll have pre- 


independent study of the five leading pro- 

— ject managers— —all scheduling the same 

| sentation quality Gantt, PERT, Cost/Resource and 
Work Breakdown charts. 


project—the completion dates varied by as 
So call 1-800-645-3003 today to find out the location 


CAMS 90s 


C m cm much as five months. 


Architecture £F, 


reserve — CA-SuperProject? finished first in 214 


"7" working days. Microsoft? Project finished ^ of your nearest dealer. Because once you've worked 

last in 325 working days. with the most-efficient project "am rz 
Thats why serious project managers trust CA-SuperProject. manager, the difference will ISSOCIA 

It offers more efficient scheduling algorithms, better manage- be obvious. oieegee tapers by droga 


1931 Computer Associates International, Inc., 711 Stewart Avenue, Garden City, NY 11530-4787. All trade names relerenced are the traden: rks or registered trademarks of their respective companies. 
* March 1941 study published by 1Soft Decision. Inc.. including CA-SuperProject 2.0. Microsoft Project For Windows. Symantec's Timeline 4.0. ABT Project Workbench and Scltor's Project Scheduler: 5. 
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Add a Kitchen Sink Under Windows 


| Norton Desktop 
| File Disk View Configure Tools Window Help 
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Ithough many people have likened 
Microsoft Windows to the Mac- 
intosh, the fact remains that Windows' 
strongest attribute is nof its user interface. 
But a dandy software package from the 
Peter Norton division of Symantec goes a 
long way toward curing that problem. 
Norton Desktop for Windows wraps a 
shell around Windows that integrates the 
functions of the Program Manager and 
the File Manager into a single drag-and- 
drop environment. With a simple installa- 
tion and a little fine-tuning, you can fi- 
nally realize the full promise of a GUI on 
DOS-based computers. 

To sweeten the deal, Symantec adds a 
suite of powerful utilities and accesso- 
ries, including a file finder, a file viewer, 
an icon editor, a batch script editor, a 
screen saver, Norton Utilities, and Nor- 
ton Backup. These bundled applications 
may cause a few sleepless nights at third- 
party Windows utility purveyors, butthey 
are a boon to users. 

Norton Desktop looks and acts like 
Windows but enhances it with a more 
powerful GUI. You first notice several 
new icons, including four or five in the 
bottom right of the screen that represent 
printers, the file viewer, and the Smart- 
Erase function— which is a kind of intelli- 
gent trashcan. Other icons for Backup or 
the Shredder (a permanent file eraser for 
sensitive documents) can be added. 


50 BYTE - SEPTEMBER 1991 


One of the weakest parts of Windows 
(and one slated to be greatly improved in 
the upcoming Windows 3.1) is the File 
Manager. Norton Desktop has adopted 
the Mac-like approach of putting drive 
icons on the desktop along with the other 
windows and icons. 

Norton Desktop lets you open two win- 
dows at once and drag files or subdirector- 
ies between them. If you want to print a 
file, you drag it to a printer icon at the bot- 
tom. The same applies for deleting a file 
to the brainy wastebin. Want to back up an 
entire disk? Drag the drive icon to the 
Backup icon and let ‘er rip—in the back- 
ground, no less. I must confess, it was a 
real kick to drop a document onto my dot- 
matrix printer and the network printer 
and see it come swooshing out on both 
devices. 

The Windows Program Manager also 
leaves a bit to be desired, so Norton Desk- 
top has improved it. With a menu-and- 
icon builder called Quick Access, you can 
create custom program groups, nest them 
inside each other, and protect them with 
passwords. 

Quick Access lets any Windows user or 
system administrator create a completely 
customized workspace in short order. Be- 
cause files are visible in the Norton Desk- 
top File Manager, you can add them to a 
group or move them between groups by 
simply dragging them from one window 


to the other. Of course, the organization 
of Quick Access groups doesn’t affect the 
underlying file structure of the disk, so 
users sharing a server can organize files 
to suit their taste without affecting every- 
body else. 

As if all these improvements to the 
Windows environment weren't enough, 
Norton Desktop includes a gaggle of nifty 
utilities. The most inevitable are the data- 
recovery abilities popularized by Norton 
Utilities. SmartErase deletes files to a 
“holding tank," from which they can later 
be recovered. Norton Desktop lets you 
specify a maximum number of days to 
hold the files. Also included is Disk Doc- 
tor, which performs diagnostics on hard 
disk drives, and an "emergency disk" that 
can be used for repairs on a drive, even if 
Windows won't load. 

Backup will archive files to virtually 
any type of removable medium and sev- 
eral kinds of tape drives. 

Other utilities supplied with Norton 
Desktop include Scheduler, a very simple 
program for tracking appointments; Sys- 
tem Information, a competitor to System 
Sleuth that tells you about your hardware 
configuration; and Sleeper, a nice screen 
saver but no match for After Dark. 

Norton Desktop offers power users a 
range of features too numerous to de- 
scribe here and is so powerful that it could 
become a must-have item for all Windows 
users. And to top it off, this program is a 
great deal. Run, don't walk, tothe nearest 
store and snap one up. 

—Andy Reinhardt 
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“My Dolch 486° 
is awesome. . . 


“Hey, I now own the perfect 
portable that lets me get my work 
done anywhere. Not just a few files 

. . everything I had on my desktop!” 

“Powerful? You ber! After I 
downloaded all my desktop stuff, on 
its 420 MB HD, I still had plenty of 
room left and it screamed through 
everything at 14.5 MIPS!” 

*My Dolch P.A.C. is setting new 
‘rules.’ It's portable, fasc and I still can 
add 4 full-size internal expansion 
cards, Wow!” 

“You have to see the brilliant 
display — I mean really see it. TFT is 
the datst color technology, that's fully 
VGA compatable.” 

AP “Hey! Don't take my word for 
P: Experts like PC Magazine 
judged my Dolch P.A.C. 
. outeclass all other 
Portables and picked 
Dolch three years in a row as 
Editors’ Choice!” 


Td [i iG pm 
| A FU IJU 
MAGAZINE [3 MAGAZ INE MAGAZINE. 
EDITORS: | perros] ES 
| CHOICE | | CHOICE | 
1988 1989 FT| 
“Geta Dolch today, CM a 


286™, 386SX™, 386DX™ or a 486™ 

like mine. . . clearly the best PC you 

can buy today, and tt happens to have 

a handle. Get alot more work 

done—where and when you want." 
Why Waitf. . Call today. 

1-800-544-IPAC 
In Canada call Laptech 1-800-561-4527 
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ROAD- POWER FOR THE BEST OF US 


Dolch Computer Systems + 372 Turquoise Street * Milpitas, CA 95035 eTel: 408.957.6575 © Fax: 408-263-6305 
™2B6, 386S5X, 3B6DX, and 486 are registered trademarks of Intel Corporation 
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FIRST 


F or some years now, the prevailing 
wisdom has been that if you want to 
do graphics, you buy a Macintosh. A large 
part of this view comes from the Mac's 
close ties with PostScript and the bounti- 
ful array of professional graphics soft- 
ware that seems to exist only in that envi- 
ronment. It's interesting, then, that one of 
the companies to which Apple owes its 
success, Adobe Systems, has blazed itself 
an impressive trail on a new platform: the 
Next computer. 

Graphic artists, technical illustrators, 
and just plain users have praised the exis- 
tence of Illustrator for years. Version 3.0 
of this benchmark Mac graphics program 
has landed on the Next, and I doubt I could 
have been more impressed. Adobe Illus- 
trator 3.0 for the Next is everything it is 
onthe Mac—and then some (see " An Art- 
ist’s Old Tool Learns New Tricks," Feb- 
ruary BYTE). I'll direct you to that review 
for the common features of Illustrator 
3.0; the “then some" part is what I'll 
cover here. 

Illustrator 3.0 benefits most from the 
higher standard resolution. Anyone who 
felt cramped running Illustrator on a 640- 
by 480-pixel Mac screen will find plenty 
of breathing room on the Next's expan- 
sive, 1120- by 832-pixel, gray-scale or 
color display. This not only gives you 
more room to work on your drawing, but 
also opens up space around the drawing 
window for other programs and icons. 
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Illustrator also benefits from Next- 
Step, the Next's classy visual interface. 
Illustrator's Next interface is no mere 
knockoff of the Mac version; it's been 
completely reworked to take full advan- 
tage of the Next's graphical interface 
facilities. 

Illustrator also gets a charge out of the 
Nextstation's 25-MHz 68040 processor 
and Unix underpinnings. Unix makes the 
most of the 68040, and Illustrator fits par- 
ticularly well-in an environment that per- 
mits multiple programs to run at once 
without the awkwardness of the Mac 
MultiFinder. NextStep has built into it the 
ability to view PostScript, Encapsulated 
PostScript, and TIFF files, and to intelli- 
gently pass these images between applica- 
tions. 

To produce the artwork shown in the 
screen shot, I scanned a BYTE logo on an 
Abaton Scan 300/GS. I loaded it into II- 
lustrator as a TIFF template file. I then 
used the Auto Trace feature to turn the 
TIFF image into collections of Bezier 
curves. 

I stacked three sets of letters with gray- 
scale shadings that simulated three di- 
mensions and completed the 3-D effect by 
using the Skew and Scale tools to create a 
realistic shadow behind the letters. I made 
a background by creating a shaded rectan- 
gle, placing a white highlight on it, and 
using the Blend tool to make the shape ap- 
pear to be lit from one side. I then skewed 
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and scaled the rectangle to give it perspec- 
tive, and I used the Send to Back option to 
place the background behind the letters 
and the shadow. 

I was struck by how capable Illustrator 
3.0 is. I’m no artist by any stretch, but Il- 
lustrator's tools are so intuitive that I was 
instantly able to translate the image in my 
mind to one on paper. 

Beyond what I've discussed, Illustrator 
3.0 is a complete illustration package. 
The package works wel] with both color 
and gray-scale Next systems, and an in- 
cluded utility turns color images into 
camera-ready color separations. Unlike 
withthe Mac version, images can be mod- 
ified in preview mode. 

To make life a bit easier for those who 
are already running Illustrator on the 
Mac, the Next version stores and retrieves 
files in the sarne format. 

The availability of Illustrator 3.0 for 
the Next is another clear sign that the Next 
is not only competing as a Unix worksta- 
tion, but has the potential to woo away 
high-end Mac users as well. The Next's 
low base price, higher speed and resolu- 
tion, more robust interface, and better 
standard networking make it a serious 
contender for Mac users who are looking 
to upgrade. Illustrator 3.0's excellence 
gives both Adobe and Next something else 
to crow about; I recommend the combina- 
tion highly. 

—Tom Yager 
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Our iit Advanced 
Math CoProcessors have a 
return rate one-fifth that 
of the industry standard. 


Here's proof that iit Advanced Math CoProcessors 
are perfect additions to your 286, 386, or 386 SX PC. 
They are compatible with application software that 
supports math coprocessors. And they are compatible 
with popular PC operating systems, including DOS, 
UNIX, and OS/2, and GUI like Windows 3.0. 

Vith this kind of quality, we can guarantee the iit 
Advanced Math CoProcessor for the lifetime of your 
computer. We back our Lifetime Warranty** with 
state-of-the-art wafer processing, packaging, rigorous 
process control, and testing. No wonder we have a 
lower return rate and better reliability than the industry 
standard. 

Our Advanced Math CoProcessors speed up your 
graphics, CAD/CAE, spreadsheets, and other calcula- 


tion-intensive applications. They are certified by leading 
application software vendors, BYTE-rated, and guaran- 
teed for the lifetime of your computer. 

For quality, compatibility, and performance, 
specify iit Advanced Math CoProcessors. Call 
1-800-832-0770 for your nearest dealer. 


For quality in mathematics, 
count on tit. 


TM 
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*Wrilp for detailed Quality and Reliability Test Report. — QS is a trademark of IBM Corporation, MS-DOS and Windows are trademarks of Microsoft Corporation. 
"* Limited hiaime warrenty UNIX is a registered trademark of UNIX System Laboratorios, ine. "61991 Integrated Information Technology Inc, AN rights reserved, 
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FrameMaker Becomes an Expert Table Maker 


rameMaker has always been onc of 

the pink Cadillacs of desktop pub- 
lishing. Now it’s even better. Frame- 
Maker 3.0 brings two big changes: tools 
for building tables and something called 
conditional text. Both are worth the cost 
of upgrading. If you're thinking of using 
desktop publishing for highly structured 
material, this program should be at the 
top of your list. 

If you produce much tabular material— 
inventory lists, schedules, catalogs, or fi- 
nancial or statistical data—the new table 
tools alone are worth the price of admis- 
sion. FrameMaker 3.0 greatly simplifies 
tife in the world of rows and columns. 

First, the program comes with basic 
table templates, so you can just pour data 
intothem, or youcan customize them. But 
if you want to start from scratch, you can 
also dothat. Just as other publishing pack- 
ages let you set up style sheets for text, 
FrameMaker 3.0 lets you establish styles 
for tables. 

FrameMaker will also do some of the 
work for you, For example, you can take a 
paragraph of text and convert it to a prede- 
fined table format. This text can come 
from most Mac word processors or, say, 
an Excel worksheet. Contrariwise, the 
program can also deconstruct a table into 
paragraphs. 

Besides automating much of the work 
in making tables, the best thing about the 
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new table functions is that they're easy to 
use, The interface for the table-format- 
ting module is clean and straightforward. 
I was able to produce some tables and 
charts without reading the manual. It's 
easy to make changes at both the overall 
and cellular levels. 

The other new feature, conditional 
text, lets you easily generate variations on 
a document theme. Let's say you're writ- 
ing manuals for a product that's sold in 
different countries. Much of the material 
is the same, but you need to include some 
information specific to each country, or 
conditional text. In this case, you could 
use FrameMaker 3.0 to create a condi- 
tional document that holds all the text and 
images for all the multiple versions. The 
trick is, youcanhide the conditional stuff. 

Inthe end, you have one document that 
can yield multiple variations of itself. 

FrameMaker is a good citizen, capable 
of importing just about any text or graph- 
ics format you're bound to come across, 
including PCX (from the DOS world) and 
xwd (from X Window System). Frame- 
Maker 3.0 will run under System 7.0 and 
can tap a few of its features, like True- 
Type fonts, but real use of the new operat- 
ing system (e.g. , interapplication links) is 
slated for the next release. 

Frame Technology has thrown in a few 
other neat little tricks, including timed 
saves, a refined help system, and notifica- 
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tion of PostScript errors when printing. 

While this version is coming out for all 
of Frame’s various Unix platforms, I used 
the one for the Mac. The program ran 
neatly on a Mac IIfx. Frame says the 
minimum suggested RAM is 4 mega- 
bytes, and that's no kidding. I had the lux- 
ury of working with 8 MB, and that was 
stretching things; the program was able to 
chug through redrawing a page loaded 
with text, tables, and a photo image, but 
not without flashing the low-memory 
warning (alittle chip icon). You can get by 
with 4 MB by not installing certain op- 
tions, but I would suggest buying some 
SIMMs to go with this software. 

People at Frame will tell you straight 
Out that this program is not for casual 
desktop publishers or studios working 
primarily with display type and design. 
Newsletter publishers could certainly get 
by with something much less expensive. 
But if you're presenting a lot of tabular 
material, the difference in price could be 
worth it. Or if you're tailoring core infor- 
mation for different readers, the condi- 
tional-text features would be handy. 
Other high-end publishing packages have 
some of the power of FrameMaker, but I 
have yet to see one that was this sophisti- 
cated and still easy to use. FrameMaker is 
still a pink Cadillac, only now it's even 


shinier. 
—D. Barker 
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M ast business people still view 
as a tool used only for planning 
things like an RV vacation, or teaching 
geography to the kids. At Strategic 
Mapping" we're helping businesses use 
maps to enhance their information 
systems. By linking maps to a database 
Or s t on a personal computer, 
we've taken the classic model of an atlas 
into the 21st century. Now, over 
20, 000 — including many of 

the Fortune 500 — are 
: using our ATLAS* 
=a Software to help make 
ms critical business deci- 
mE sions for a multitude 
of reasons. 


Target Marketing — Companies such 
as General Foods, Prudential Insurance 
and American Express arc leveraging 
their sales and marketing 

dollars with ATLAS* Software by focus- 
ing on the right customers - in all the 
right locations. 

Sales Territory Management — 
Sony, 3M and Eastman Kodak use 
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ATLAS Software to manage their sales 
territories more efficiently — maximiz- 
ing prolits. 


Site Selection — Citibank, Kaiser- 
Permanente, and Pizza Hut are taking 
the guesswork out of selecting new 
business locations by using 
ATLAS * Software. 


Distribution Planning — Federal 
Express, Miller Brewing and Coca-Cola 
are radically improving productivity and 
efficiency with ATLAS% Software — 
making certain that deliveries are on 
time, and on budget. 


Research shows that 85% of business 
databases contain critical location based 
information, yct most businesses fail to 
view their information geographically. 
With ATLAS*Software, you can visualize 
your database, and even print high quali- 
ty map graphics and datahase reports 
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Other PC software programs use: maps 


to display data, but only Strategic 
Mapping, Inc. provides the combination 


of power, ease of use and 


aflordability that has ^ra t 

made us the p. . du 

leader in desk- 52:289 -— — AX 
top mapping o o. 
since 1984. o | e 
Call us today for à = A 


free information kit 
and demo disk. You'll see 

why we were rated #1 by PC Week 
and why MacUser gave us their 

5 miaz rating. 


CALL: 408/985-7400 
FAX: 408/985-0859 


Strategic Mapping, Inc. 
4030 Moorpark Ave., Suite 250 
San Jose, CA 95117 


€ ae Mappin istcred trademark of Strategic 
gr Inc. ATL tware is a trademark of 


Mapping, «i (51991 Strategic Mapping, Inc. 
MT aede 


reserved. 
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Rack & Desk 


PC/AT Chassis 


Inlegrand's new Chassis/System is not 
another IBM mechanical and electrical 
clone. An entirely fresh packaging design 
approach has been taken using modular 
construction. At present, over 40 optional 
slock modules allow you to customize our 
standard chassis to nearly any requirement 
integrand offers high quality, advanced 
design hardware along wilh applications 
and technical support al! at prices competi- 
live with imports. Why setlle lor less? 
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Rack & Cesk Models 
Accepts PC, XT, AT Motherboards 
and Passive Backplanes 


Doesn't Look Like IBM 
Rugged, Modular Construction 
Excellent Air Flow & Coolin 


Optional Card Cage Fan 
Designed lo meet FCC 


204 Watt Supply, UL Recognized 
145W & 85W aiso available 
Reasonably Priced 


Call or write for descriptive brochure and prices: 


8620 Roosevelt Ave. « Visalia, GA 93291 


209/651-1203 


TELEX 5106012830 (INTEGRAND UD) 
| FAX 209/651-1353 
We accept Bank Amaricard/VISA and MasterCard 


ISM, PC, XT, AT bademarks of Internabonal Business Machines. 
Drives and computer boards not inchuded. 
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Frontier Explores Mac Scripting 


& Tile Edit Frontier Script 
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hile a PC's command-line inter- 
face might not be the easiest thing 
to use, it has one significant advantage 
over the Mac's GUI: A competent PC user 
can write batch files—files containing a 
series of DOS commands—that automate 
repetitive tasks. Macintosh users have 
long wished for this capability. UserLand 
Software's Frontier 1.0, a Mac scripting 
application, provides it. 

Frontier lets you write scripts—com- 
mand sequences—that can manipulate 
files, launch applications, and execute 
various tasks automatically. It uses Ap- 
ple's Open Scripting Architecture, which 
guarantees compatibility with any future 
Apple software. 

Frontier is an application that uses an 
object-oriented database composed of a 
collage of objects such as scripts, wp text 
(i.e., text with formatting information 
such as typefaces and layout), pictures, 
and verbs (that implement certain com- 
mands) to operate. 

Frontier's scripting language smacks 
of C, and it comes equipped with vari- 
ables, looping constructs, and flow con- 
tro] statements. And Frontier does more 
than manage files: With it, you can issue 
Apple events that "drive" System 7.0- 
savvy applications through preset opera- 
tions. 

I used Frontier to steer bcta versions of 
Claris's Resolve spreadsheet and Mac- 
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Write Pro word processor through se- 
quences of events. For example, I wrote a 
script that examines a folder where bench- 
mark files are stored, checks their dates, 
launches Resolve, prints the new or re- 
cently modified files, and quits Resolve 
when done. With abilities such as these, it 
doesn’t take you long to start writing 
scripts to handle everything. If Frontier 
delivers on its potential to merge the com- 
mand-line interface’s strengths to the 
Mac interface, users stand to get even 
more done with their Macs. Bi 

—Tom Thompson 


THE FACTS 


Frontier 1.0 
(price not set at press time) 


System requirements: 

Mac Plus or higher with 2 MB 

of RAM running System 6.0.5 or 
higher. System 7.0 required for 
application control. 


UserLand Software, Inc. 
490 California Ave. 

Palo Alto, CA 94306 
(415) 325-5700 

fax: (415) 325-9829 
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Free i860™ Processor and i860/APX Software! 

By now, you've probably heard about our industry-first 
4860™ MotherBoard that packs the power of the Intel 
80486 CPU with the Intel 80860 RISC processor 
(i486™+ iS60— 4860 ). 

What you haven't heard is that, 

for a limited time, when you buy 

14860 MotherBoard with 8MB of RAM, 
Hauppauge will give vou an i860 RISC 
processor and the i860/APX operating 
system at no additional cost. 

Why gre you this capability? Because 
youll enjoy a level of processor perform- 
ance never before seen in a PC. Our bet 

is that you'll he so impressed, you'll 
come back for mare! 

A PC Revolution: In the PC environment, 
the 4860 is a 486-hased MotherBoard with the new 
EISA 1/0 bus. It runs over 2 times faster than 486 com- 
puters and delivers mainframe power for applications 
including CAD, LAN and desktop publishing, This board 
is fully compatible with DOS, IBM's 05/2, Novell 
Netware and SCO UNIX. What's more, Hauppauge's 
4860 supports up to 64 MBytes of memory without a 
RAM expansion board. 

RISC-Y Business: The i860 processor is ideal in com- 
plex applications, performing up to 25 million floating- 
point operations per second. It adds to the power 

of the 486, so you can run rings around ordinary PCs. 


Bv adapting Intel's APX (Attached Processor Executive) 
software to our 4860 MotherBoard, we've created 
a way to exploit the power of the i860 to give 

vou practical multiprocessing. In fact, iS60/APX 


provides a base for entirely new appli — 
cations made possible by the advent 
of the i860 RISC processor. 


. Technical Features: 25 or 33MHZ 
486/860- 4 Mbytes of high speed 

RAM expandable to 64 Mbytes shared 
between i486 and i860 processors 

e Socket for optional Intel Turbo Cache 
. 485™and Weitek 4167 - 7 EISA I/O 
slots- 64-bit expansion slot for 
optional high-speed graphic frame 
buffer. 1 parallel, 2 serial ports and 

a built-in PS/2-style mouse port. 


Enjoy a RISC- free investment. Our 4860 MotherBoard 
is designed with the world's highest performing 
microprocessors. So you can have the world’s highest 
performing PCs and workstations. : 


For more information, call 1-800-443-6284. 


Hauppauge Computer Works. Inc. 

91 Cahot Court | 
Hauppauge, New York 11788 f Í JUDDaude? 
Telephone: 516-434-1600 —— —Mü— 
Fax: 516-434-3198 gp 

In Europe(49) 2161217063 

In Australia: ( 7) 262-3122 wailable at your local computer dealer. 


Trademarks: OS/ 2: IBM - Intel 386, 486, i860 and Turbo Cache 385!*: Intel Corp. « DOS and Xenix: Microsoft Corp. - 4860, 4860 MotherBoard: Hauppauge 
Circla 12B an Inquiry Card. 
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Why you need a 16" 


Because the MultiSync’ 4D color monitor, with 46% more active display 
area than a 14" screen, lets you see more of your applications on-screen 
at one time. The digitally controlled MultiSyne 4D also supports high res- 
olution graphics, from VGA up to 1024 x 768 at 70 Hz non-interlaced. 


And with Dynamic Beam Focusing, your Windows" will be clearer from 
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Computers and Commumcatiang For technical information call 1-300-FONE-NEC. In Canada, 1-800-NEC-INFO, Circle 204 on Inquiry Card. 
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For 46% more information call 1-800-826-2255. 


WHAT'S NEW 


SYSTEMS 


A486 ina 
Choice of Styles 


limline, desktop, or 

tower? Take your pick 
with the Cumulus/486 sys- 
tem. With Microsoft Works 
and Windows 3.0, all 
models ship with the soft- 
ware loaded and pre- 
configured. 

Standard features include 
your choice of a 25- or 33- 
MHz microprocessor, VGA 
graphics, up to 32 MB of 
RAM on the processor 
board, a dual-button mouse, 
and a 101-key keyboard. 
Options let you customize 
your machine with a 40-, 
100-, or 200-MB hard disk 
drive, additional RAM, a 
second floppy disk drive, and 
a caching system in 64-KB 
and 256-KB capacities. Also 
available are a second math 
coprocessor, which works in 
conjunction with the one 
that is standard, and a 
voice/data/fax board. 

Price: Slimline, $2195; 
tower and desktop, $2395. 
Contact: Cumulus Com- 
puter Corp., 23500 Mercan- 
tile Rd., Cleveland, OH 
44122, (216) 464-2211; fax 
(216) 464-2483. 

Circle 1271 on Inquiry Card. 


Small, Silent, 
and a 386 


25-MHz microcom- 

puter the size of a loaf of 
bread, the 386-based Mini- 
Sys 3000 comes with 2 MB 
of RAM, expandable to 16 
MB. A low power user with a 
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and tower models. 


40-W externa] power adapt- 
er, the machine works 
without an internal fan. 

The MiniSys 3000 has a 
3'4-inch floppy disk drive 
and a drive bay for a 3%- 
inch hard disk drive. It in- 
cludes a three-quarter- 
length, 16-bit expansion slot, 
a floppy disk drive control- 
ler, an Intelligent Drive Elec- 
tronics interface, a parallel 
and two serial ports, and a 
VGA adapter on the system 
board. The adapter, which 
supports up to 1024- by 
768-pixel resolution in 16 
colors, has 512 KB of dis- 
play memory. Software sup- 
ported by the video drivers 
includes Windows 3.0, Ven- 
tura Publisher, AutoCAD, 
GEM, Lotus 1-2-3, and 
Framework. 

Price: $1445; with mono- 
chrome VGÀ monitor and en- 
hanced keyboard, $1750. 
Contact: SIIG, Inc., 5369 
Randall Place, Fremont, CA 
94538, (415) 657-0567; fax 
(415) 657-5962. 
Circle 1272 

on Inquiry Card. 


Compact and 
quiet, the MiniSys 
3000 operates at 
25 MHz. 


Bell-Ringer 286 
Systems 


he entry-level Legend 

100 and 200 systems 
from Packard Bell use a 
286 microprocessor and run 
at 8 or 12 MHz. Both 
models include a 28-ms, 
40-MB hard disk drive, a 
Super VGA graphics adapter 
with 800- by 600-pixel res- 
olution, 256 KB of video 
RAM, a two-button mouse, 
a real-time clock/calendar 
with battery backup, and an 
Enhanced 101-key keyboard. 
The Legend 200 comes 
with a built-in 2400-bps mo- 
dem. Both models have a 
3'A-inch floppy disk drive; 
the 200 also has a 54-inch 
floppy disk drive. 

The motherboard used in 
the Legend 100 and 200 sys- 
tems features 1 MB of 
RAM. Using SIMMs, you 
can expand the memory up 
to 3 MB, The systems also 
include three expansion 
slots; interfaces include 
serial, parallel, and VGA 
video ports, as well as a key- 
board connector. 

Price: Legend 100, $1499; 
Legend 200, $1699, 


Contact: Packard Bell, 
9425 Canoga Ave., Chats- 
worth, CA 91311, (818) 
773-4400; fax (818) 773- 
9521. 

Circle 1273 on Inquiry Card. 


Lightweight 
Notehook Has 
a Mouse Pad 


he 4'4-pound, 1%-inch- 
thick Aquiline Notepad 
computer has a 40- or 60- 
MB hard disk drive and | 
ME of RAM (expandable to 
4 MB). The 3865X ma- 
chine's interfaces include 
serial, parallel, external 
VGA, and PS/2 mouse 
ports. 

The unit's 10-inch, su- 
pertwist, sidelit VGA LCD 
has 32 gray scales. Just 
above the keyboard is a 
mouse pad that you use with 
the tip of your finger. In- 
cluded with the computer 
are FastLynx, FastLock, a 
battery alert, a phone book, 
DOS 4.1, and Microsoft 
Works or Windows 3.0. It 
also has an AC adapter and 
à carrying case. 

Price: 40-MB version, 
$2795; 60-MB version, 
$2995. 

Contact: Aquiline, Inc., 
449 Main St., Bennington, 
VT 05201, (800) 221-1119 
or (802) 442-1526; fax (802) 
442-8661. 

Circla 1274 on Inquiry Card. 


The Aquiline Notepad 


A Press 
of Printers 


Three printers capable of 
different duties are on the 
shelves. One for laptops, 

one for Windows, and one for 
high-end applications, each 
adds a new dimension to 
printing. 


thermal-fusion printer 
that weighs just 2 

pounds lets you print from 
your laptop wherever you 
may be. The PN48 prints 
laser-quality text at | ppm. 

Able to print on almost 
any type of paper, as well as 
handle envelopes and trans- 
parencies, the PN48 prints 
quietly, powered by a re- 
chargeable nickel-cadmium 
battery. The printer has a 
friction-feed path as well as 
a bottom-loading straight- 
path paper feed, and it prints 
in eight type styles. The 
PN48 Professional System in- 
cludes the PN48 printer, a 
'4-pound AC adapter/re- 
charger, two ribbon car- 
tridges, a battery pack, anda 
soft carrying case. 
Price: $549. 
Contact: Citizen America 
Corp., 2450 Broadway, Suite 
600, Santa Monica, CA 
90411, (213) 453-0614; fax 
(213) 453-2814, 
Circla 1275 on Inquiry Card. 


B f you're craving a printer 
that works with Windows, 
you may be pleased with the 
WinPrinter 400. Using a pro- 
prietary host-based archi- 
tecture, the printer includes 
a Laser Master Windows 
direct driver, as well as Post- 
Script and Printer Com- 


The Citizen PN48 fits comfortably in your hand. 


mand Language emulations. 
Designed for Windows 
work, the 4-ppm WinPrinter 
400 prints at 300 and 400 
dpi. It includes 50 typefaces, 
and its PostScript Type 1 
fonts are scalable. Rather 
than having its own copro- 
cessor and RAM, the printer 
keeps costs down by using 
your 386 computer for pro- 
cessing power and speed. 
Price: $1995. 
Contact: LaserMaster 
Corp., 6900 Shady Oak Rd., 
Eden Prairie, MN 55344, 
(612) 943-8286; fax (612) 
944-0522. 
Circle 1276 on Inquiry Card, 


he CHC-S445 

dye-sublima- 
tion color printer 
produces photo- 
realistic color 
prints. With a 24- 
bit palette, the 
300-dpi printer 
from Shinko Electric is be- 
ing distributed by Mitsubishi 
International. 

Targeted for use in appli- 
cations such as desktop pub- 
lishing, CAD/CAM, medi- 
cal imaging, and mapping, 
the CHC-S445 printer has 
plenty of options. One is a 


WinPrinter 400 


13-MB PC board or Mac 

PS box with PowerPage Post- 
Script-compatible software. 
Another option is a buffer 
box with 130 MB of storage 
that lets you buffer and spoo! 
your images. 

Price: Base price, $17,999. 
Contact: Mitsubishi Inter- 
national Corp., 701 West- 
chester Ave., White Plains, 
NY 10604, (914) 997-4999; 
fax (914) 997-4976. 

Circle 1277 on Inquiry Card. 


CHC-S445 


Auto-scan in 
Oversize Color 


37-inch color monitor 

with a 35-inch viewing 
area, the Mitsubishi XC- 
3725C has noninterlaced res- 
olutions of from 640 by 480 
pixels to 1280 by 1024 
pixels. The range of resolu- 
tions makes it compatible 
with most PCs, PS/2s, Mac 
IIs, and Unix workstations. 

The XC-3725C includes 


dynamic beam forming, 
which reduces elliptical dis- 
tortion by automatically cor- 
recting pixel shapes on the 
screen. Additionally, the 
monitor has a microproces- 
sor-based auto-scanning sys- 
tem that aligns the display 
with a graphics controller's 
scanning frequency for 
compatibility with many ana- 
log RGB signals. A video 
scan converter is built into 
the monitor, which lets it 
convert standard NTSC, 
PAL, SECAM, or S-VHS 
video to 31.5-kHz non- 
interlaced video. 

Price: $9995, 

Contact: Mitsubishi Elec- 
tronics America, Inc., Infor- 
mation Systems Division, 
991 Knox St., Torrance, CA 
90502, (213) 515-3993; fax 
(213) 324-6466. 

Cirele 1278 on Inquiry Card. 


Back Up 
on Platinum 


600-MB streaming- 
tape system for SCSI 
Macs, the Platinum PST 
600 backs up and restores 
data at speeds comparable 

to digital audiotape systems 
at conventional-tape prices, 
CMS says. The PST 600 in- 
cludes CMS’s AD-Mac 
backup utility software, as 
well as all required cables, 
an external terminator, and a 
600-MB tape cartridge. 
Price: $1899, 

Contact: CMS Enhance- 
ments, Inc., 2722 Michelson 
Dr., Irvinc, CA 92715, 
(714) 222-6000; fax (714) 
549-4004. 

Circle 1279 on Inquiry Card. 
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Super VGA and 
a Coprocessor 
Share a'Board 


E uper VGA graphics 
and 8514/A coprocessor 
support go together on the 
Graphics Vantage board. The 
ISA board includes the ATI 
Mach 8 graphics engine and 
the VGAWonder + control- 
ler for dua] compatibility. 
The 8514/A and VGA 
modes both support 1024- by 
768-pixel noninterlaced 
graphics, as well as 70- and 
72-Hz vertical refresh 
rates. Graphics Vantage uses 
custom driver software and 
proprietary VLSI chips to ac- 
celerate graphics-intensive 
environments. À Windows 
3.0 driver uses ATT's scal- 
able Crystal Fonts and MIT 
Media Lab's gray-scale 
antialiasing techniques. 
Price: 512-KB version, 
$499: 1-MB version, $599. 
Contact: ATI Technol- 
ogies, Inc., 3761 Victoria 
Park Ave., Scarborough, 
Ontario, Canada M1 W 382, 
(416) 756-0718; fax (416) 
756-0720. 
Circle 1280 on Inquiry Card. 


Mac Math 


ath coprocessor 

boards that provide in- 
expensive floating-point ac- 
celeration for the Mac LC 
and lsi plug into the Direct 
Slot on the motherboard of 
each computer. Called the 
LCFP and the SIFP, both 
boards give you a choice of 
standard Motorola math co- 
processors (the 16- or 20- 
MHz 68881 or the 16-, 20-. 
or 25-MHz 68882). 

Compatible with all cur- 
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The Graphics Vantage board combines VGA and 8514/A 


coprocessor support and includes ATI's scalable Crystal 
screen fonts to enhance display quality. 


rent Mac software, including 
System 7.0, the boards in- 
crease performance on math- 
intensive code. With the 
boards, you can use the ma- 
chines for spreadsheets, 
CAD/CAM, graphics, desk- 
top publishing, simulation, 
and engineering applications. 
The math chip is socketed, 
enabling you to upgrade it 
when you're ready. 

Price: $119. 

Contact: Quantum Leap 
Systems, 8050 Camino Huer- 
ta, San Diego, CA 92122, 
(619) 457-0781; fax (619) 
457-0199. 

Circle 1281 on Inquiry Card. 


Boot Your 0S/2 
from a SCSI 
Controller 


CSI controllers from 

CE Infosys have always 
included software for multi- 
ple operating systems, in- 
cluding OS/2. Now the 
boards also support the High 
Performance File System 
for OS/2 1.2, 1.2.1, and 1.3 
and let you boot your OS/2 
operating system from a SCSI 
device. 
Price: $199 to $395. 
Contact: Computer Elek- 


power for your 286. 


tronik Infosys of America, 
Inc., 512-A Herndon 
Pkwy., Herndon, VA 22070, 
(800) 322-3464 or (703) 
435-3800; fax (703) 435- 
5129. 

Circle 1282 on Inquiry Card. 


Floating-Point 
Performance 


floating-point array 

processor for ATs and 
compatible machines, the 
PL2500 operates at 25 
MFLOPS and transfers 
data to and from the host PC 
at 3 MBps. The processor 
comes with 256 KB of cache 
static RAM, with an op- 
tional 1 to 4 MB of on-board 
bulk static RAM. 

Built around a 32-bit data 
bus, the PL2500 includes a 
256-K B microcode/table 
ROM, connectors for the 
Span32 bus, a 24-bit integer 


SX/Now provides 
386SX processing 


processor, and a host 
interface processor, Each 
PL2500 occupies a 16-bit 
I/O slot and operates in par- 
alle] with the PC. 

Price: $2495. 

Contact: Eighteen Eight 
Laboratories, 1247 Tamarisk 
Lane, Boulder City, NV 
89005, (800) 888-1119 or 
(702) 294-1051; fax (702) 
294-2611. 

Circle 1283 on Inquiry Card. 


SX Speed Now 
for Your 286 


Y ou can easily upgrade 
your 286 PC to 3865X 


speed with the SX/Now 
3865X processor upgrade 
board. Just plug the 
SX/Now board into the 286 
processor socket on your 
system board, and you've in- 
creased your system perfor- 
mance by 250 percent, ac- 
cording to Kingston, 

The SX/Now board com- 
bines a 16-K B memory cache 
and an on-board clock with 
a choice of a [6- or 20-MHz 
3865X processor. The 
board includes a socket for a 
386SX math coprocessor 
and is fully compatible with 
supported systems, includ- 
ing IBM ATs, AST's Bravo 
286, Hewlett-Packard's 
Vectra ES/12, and DTK’s 
1230, Kingston says. 

Price: 16-MHz version, 
$645; 20-MHz version, 
$695. 

Contact: Kingston Tech- 
nology Corp., 17600 New- 
hope St., Fountain Valley, 
CA 92708, (714) 435-2600; 
fax (714) 435-2699, 

Circla 1284 on Inquiry Card. 


Turbo Pascal for Windows makes programming Windows applications 
gasy by giving you a Windows integrated development environment. 
* Takes full advantage of the Windows 

Graphical User Interface including features 

like Multi-Document Interface (MDI), 

Dynamic Link Library (DLL) and Dynamic 

Document Exchange (DDE). 
* Edit, compile and run programs from within 

Windows. 
* Includes Borland's Object Windowsand 

Turbo Windows, for debugging even the 

toughest Windows programs. | 
* No need for the Microsoft" Windows "Software 

Development Kit. 


List: $250 FAX cetera # 1801-0018 
C++ TRAINING VIDEO! 
VISIONS 


Borland Video Series 


The World of C++, an instructional vidao 

caurse, is the fastest way to become a THE WORID 
C++ programmar, With 21 easy lessons, OF C» 

all aspects of the C++ language are | 

presented in a clear logical order. 

Applicable ta any AT&T 2.0-compatible 

C++ compiler/translator for DOS, 

Windows, 05/2, Macintosh or UNIX. 

C++ made easy, get started today! 


List: $199.95 FAX cetera # 1861-0021 


International; 908-389-5228 
Customer Servica: 908-389-9229 
: Canada: 800-445-7895 


A Division of Voyager Software Corp Fax: 908-389-9227 
1163 Shrewsbury Avè., Shrewsbury, NJ 07702 FAX. siem 908-385-8173 


— —— HO €— 0 


800-445-7899 


a 3 m" 


Your Best Source for 


BORLAND 


Products ! 


TURBO C++ & TURBO VISION 


Borland's award-winning Turbo C++ 

compilar now comes with Turbo Vision, an 

application framework for building ODS 

text mode applications. The combination 

of Turbo C++ and Turbo Vision shortcuts 

development time by giving you a 

ready-made user interface with menus, 

scroll bars, mouse support, and an event- 

driven architecture that you can plug right 

in to your applications. High-level objects 

like an editor, calculator, calendar and 

more are ready for you ta add to your applications with just a few lines 
of code. If you want the fast path for DOS programming, choose Turbo 
C++ and Turbo Vision. 


List: Ly 99.55 FAX. HNTE) 1851 -0022 


5) 
is your source for the entire 
line of BORLAND products! 


LIST 
Borland C 495 Turbo C++ 4 
ÜbjeciVision wj Turbo Vision 200 
Paradox 3.5 Turba Debugger& Tools 150 
Paradox Engine Turbo Pascal 6.0 149 
Ousitro Pro 3.0 Turbo Pascal Pro 295 
Competitive Upgrade 2 Turbo Pascal for Windows — 250 
Sidekick 20 3 The Woild of Cos Video 199 


4 9 AA 7900 
1-800-445-7899 POLICIES FAX — 1908) 389-8173 

Call fram your FAX telephone, and follow the 
Corporate: 800-422-6507 a tug — instructions Lo receive more information on 
(CORSOFT Division) Man-fii $30 AM-7 PM EST, Sat 9:30-2:30 "— 


EST. We accept MG, Visa, AMEX. Domestic 


shipments, please add $5 per item for Corporate Accounts 

shippingyhatidling by UPS ground. For Cal! CORSOFT, our corporate sales division. 
domestic COD shipments, please add $3. Ask about volume purchase agreements. 
Rush service available. Returns 

Mail or FAX / International / POs Subject ta $25 processing charge. 


Phone number required with arder. * All prices subject to change without notico. 


Tools.he is "The Standard" in C++ 
classes. Tools.he delivers all the 
essential classes including Strings, 
Dates, Times, BTree, complete , 
Collection Classes, Regular Expressions, 

Linked Lists, Queues, Stacks, & more! T [m 

All classes support isomorphic 

persistence. Version 4.0 provides Windows*3.0 DDE & Clipboard 
support, & DLL compiling. Tools.h++ is a great example of how to write 
true C++ code with smaller executables, code sharing, & effortless 
maintenance, Tools.h++ does your dirty work for you! 


Tools. n 


The fastest way to create Windows 
applications, Genorates the Windows EXE w/ 
complete source & production files (no 
royalties), Point & Click to define the user 
interlace, Animate your dosign to instantly 
test its look & feel. Make changes on the fly 
without compiling. Custom code is preserved 
during code regeneration. A state-of-the-art 
programming tool. Supports C++. 


MKS RCS: A project management tool 
that helps you control and track change. 
MKS ACS features locking, branching, 
merging. version tracking and much, 
much more! MKS Make: Automatically 
updates changes to files, according ta 
the links specified. Together they make a 
powerful team which can help bring a 
project in on time, on spec, and on 
budget on your DOS and/or 0S/2 PC. 


. Unleash 385 power on your Microsoft C code with WATCOM CB.0/385, a 

100% ANSI C optimizing compiler and run-time 

library generating applications for 32-bit 386 

protected mode. With C8.0/386, you can go. 

beyond the G40K DOS limit. Library and source 

compatibility with Microsoft C simplifies porting 
Aé-bit applications to the 386. Significant 

features include: full-screen source-level 

debugger; protected mode vorsion of the ik 
compiler, execution profiler; linker; graphics , 
library. Run-time compatible with WATCOM F77/386. 


386/486 Development — 
Inte! 386/486 Code Builder 4 
Lahay EM/32 w/OS 386 | 
PharLap 386 Dos Extender 
PhatLop 386 YMM 

WATCOM C Prot 386 
WATCOM Fortran 386 

Zortech C++ Devel. 3.0 


Assembly/Disassembly 
Advantage Disassernbler - 
ASM Flow Professional 
MS Macro Assembler 6.0 
Sourcer w/ BIOS Pre-Proc. 
Spontangous Assembly 
Turbo Debugger & Tools 
Visible Computers 285 


Basic Compilers 

MS Basic Prot. Dev. Sys. 
MS Quick BASIC 

Visual Basic 


DB/Lib Professional 
Dialogic 

GraphPak Professional 
ProBas 

ProBas HyperHelp Toolkit 
ProBss Telecom Toolkil 
ProBas Toolkit 3.0 
ProMath 

ProScrean 

PDU 

QuickPak Proftassional 
QuickScraen 
QuickWindows Advanced © 


GUARANTEED 
BEST PRICES* 


C/C++ Compilers 

Borland C++ 

Instant C 

Microsoft C 6.0 

MS DuickC 

MS DuickC w/QuickASM 

Turbo C++ 

WATCOM C Protessional 

Zortach C++ 3.0 
Developer's Edition 3.0 
Science & Eng. a0 


CASE TOOLS 

Analysis Manager 3.0 
FasyCASE Plus 30 
EasyCASE Professional 3.0 
Personal CASE 


C-Code Generators 
C Source wf Sources 
PRO-C 


C Communications 
BreakOur Il 

C Asynch Manager 
Essential Comm 
Greenleaf CommLb 
Greenleaf ViewComm 
SerialTest 
SiverComm C Asynch 
View 232 


CORPORATE CUSTOMERS 


CALL CORSOFT! 


C File Management 
Biriave 

C Data Manager 

Code Base 4.2 

c-trea Plus 

Essential Btree 

Faircom SOL Server 
Toolbox, Prof. Edition 
Toolbox, Special Edition 


THOUSANDS MORE PRODUCTS 
AVAILABLE! iF YOU DON'T SEE 
WHAT YOU WANT, CALL US 
ANYWAY! 


C General Libraries 
C Function Library 

C TOOLS PLUS 

C Utility Library 
Greenteal Functions 
Greenleaf SuparFunc. 
Turbo C Tools 


C Memory Managemen 
'C EMM 

HEAP Expander 

Hold Everything 


C Screens 
C Worthy J55 
Groanleat Data Windows 318 
HI-SCREEN XL M 
Panel Plus Il 
Vermont Views 
Vitamin C 

VC Screen 


U- Additional Products 
Bar Code Library 
Clear Plus for C 

Code Check 

C-Dac 

MKS LEX & YACC 
Objectrve C 

Oxygen 

PC Lint 

PCYACC Professional 
TimeSlicer 


C-Translators 
BAS-C 

Commercial 

286 Version 
FOR-C 

wj Source 
C++ Libraries/Utilities — 
3in 1 for Le 
Ce Views 
Codabase ++ 
Greenleaf Comm ++ 
MH 
M++, addit products 
Rogue Wave Math hes 
Rogue Wave Toolah++ 
TIER 
Wines 
Zinc Library 

wj Source 


COBOL 

Micro Focus COBDL2 
vi TOOLSET 

Personal COBOL 

MS COBOL 

Realia COBOL 


Database Development — — 
Clarion Persanal | 
Clarion Professional 
Clear Pius for dBase 
Clipper 

D Clip 

Database Graph. Toolkit 
dBASE {il + 

dBase IV Devel. Edition 
gBfast Pius 

dGE 

Or. Swich-ASE 

Flipper 

FoxBASE 

FoxPro 

FUNCKY Library 
Paradox 35 

QuickSilver 

R&A Code Generator 
R&A Report Writer 
SiverComm 

Silver Pak 

Superbase 4 

Ul il Touch & Go 

Ul Programmer I 


Debuggers 
Multiscope Debugger [DOS 
PeriscopaDebuggers CA 


Documentation 
All Clear 

Interactive Easyflow 
Source Print 

Tree Disgrammer 


DDS Extenders 
Ergo 05/285 Dev Kit 
Pharlag 285 DOS Extender 


Editors 

Brief 

KEDIT 

Multi Edit 

Multi Edit Professional 
Nortan Editor 
Sage Prof. Editor 
SPF/PC 

Vedit Plus 
Wyibur 

EDIX 


Call FAX cetera 
(908) 389-8173 
for instant additional 
information on the 
besi selling products 
highlighted in the 
green shaded areas. 
Embedded Systems 
CS TO PROM 
Link & Locale ++ Ext. 
Paradigm LOCATE 
Expert Systems 
Bast Choice 3 
Datsbase Toolfot 2.0 
KnovdedgaPro 
Logic Gem 


FORTRAN 

Lahey F77L 

Lahey Personal FORTRAN 
MS FORTRAN 

WATCOM Fortran ?7 


Graphic Libraries 


Baby Oriver 189 
Essential Graphics 183 
Graf/Orve Plus Developers 269 
GralPrint Parsonal 93 
GralPrint Plus 119 
GSS Graph. Dev. Toolkit 685 
GX EHacts 2.0 169 
GX Graphics 199 
GX Text 20 135 
Halo 219 
Halo Professional 385 
Halo Windows Dev, Toolkit 419 
Menuet 219 
PCX Programmer's Toolkit 249 
wi Source 599 
SUNSHOW Products CALL 
Turbo Geometry Library 179 
Victor Image Library 179 
Linkers/Profilers 
Blinker 225 
Charga 83 
Plink86 Plus 335 
JATLnK /Plus 295 
08/2 
CASEPM for C or C++ 1695 


MS 08/2 Present, Mgr.Tkt. — 349 


SHIELD Series CALL 
Smalltalk/V PM 495 
Pascal 

Asynch Library 135 
Objact Professional 145 
Power Toals + 109 
Topat £8 
Topaz Multiuser 135 
TSR's Made Eesy 45 
Turbo Magic 169 
Turbo Pascal 60 105 


Turbo Pascal for Windows — 169 
Turbo Pascal Professional 2089 


Turbo Plus 5.5 155 
Turbo Professional 99 
Turbo Vision Tootkt 109 
PROGRAMMER'S PARADISE 
FOR SERVICE, SELECTION 
|... AND SAVINGS! 
Prototyping 
Dan Bricklin's Demo Il 265 
Proteus 5.0 249 
Show Partner F/X 355 
Version Control/Make 
MKS MAKE 11g 
PolyMake 149 
Professional PYCS 413 
Sourcerer’s Apprentice 39g 
TLIB 119 


= o — 


A Division of Voyager Software Carp 


Windows Development 

d in 1 for C 143 
Actor 199 
Actor Protessianal 399 
CASEW 438 
CASE:W Corporate 929 
CODEPAD tor Windows 95 
dBFASTANindows 268 
DbxSHIELD 549 
Drover Toolbox/Wind, 239 
InstaliSHIELD H 
KnowledgePro Windows 439 
LogSHIELD 389 
MamSHIELD 353 
MS Windows Davel, Tikit — 348 


Multiscope for Windows — 289 
ObjectVision EE 
ProtoView 625 
RFFlow 115 
Saga Control Pak 535 
Smalltalk /AWindows 395 
Spinnaker Plus 349 
ToolBook 39 
Whitewater Res. Tikt CALL 
WindowsMakar 635 
THE NEW FALL CATALOGS ARE 
HERE! IF YOU HAVENT 
RECEIVED DNE 
CALL US TODAY! 

Utilities 

386M AX 114 
AboveD ISC 64 
Above MEM 79 
Blue MAX 135 
Central Point Backup 89 
DIS DOC Professional 226 
Oynamic Memory Ctl. n 
EZ-install 

HIJAAK 133 
Hold Everything 158 
Info Spotter 69 
Label Master 399 
MKS TOOLKIT 199 
Mova'em 18 
Norton Anti-Virus 99 
Norton Commander 38 
Norton Utilities 6.0 124 
Opt-Tech Sor/Merge 119 
Paranat Turbo n 
PC Tools Deluxe 7.0 115 
PreCursor 78 
SpinRite [| 65 
Squish Plus 75 
SUNSHOW Image Libry. — CALL 
Switch-it 90 
TreeBS 63 
UgShat 83 
leno 239 


Fax: 908-389-9227 


1163 Shrawsbury Avo. Shrewsbury, NJ 07702 = FAX. crer |-383-1 


1-800-445-7895 


Corporate: 800-422-6507 
(CORSOFT Division} 
International: 508-389-8728 
Customer Service: 908-389-9228 
Canada: 800-445-7899 


Windows Applications 
Communications 
Crosstalk for Windows 125 
Dynacomm Asynch 
for Windows 183 

Faxit for Windows 129 
WIN Connect 82 
WinFax 48 
Environment 
Windows 3.0 99 

wi MS Mouse Bus 155 
MS DOS 5.0 Ungrada 65 
Database & Forms 
dBFASTWindows 263 
FormBase CALL 


Object Vision for Windows CALL 
SOL Windows 1199 
Superbase 4 Windows 425 


Graphics/Publishing 

Adobe lliustrator/Wind. 29 
Adobe Streamline/Wind. 756 
Ans & Letters 


Graphics Composer 245 

Graphics Editor 418 
Corel Draw 2.0 333 
Microgralx Charisma 345 
Microgratx Designer 485 
MS PowarPoint 319 
OmniPaga 386 463 
ÜmniPaga Professional B55 
PageMaker 433 


PC Paintbrush Windows 3 
Publisher's Type Foundry — 385 


Ventura Publisher 585 
Spreadsheet 
MS Excel 313 
Wingz 333 
| GUARANTEED 
| 
| — Products listed here are 
backed by the following 


guarantee: Should you see 
one of these products listed 
at a lower price in another ad 

in this magazine, CALL US! 
We'll beat the price. and still 
offer our same quality service 
| and suppor! 


^ Diter goed thrnogh September X, 1991, 
a Apgtrcshle ts procreg qt tarp 
| verm of nivar listed. 
» September insane peices saly. 
© Oller dans ati apply rewards 
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DialogCoder 

DialogCoder is a powerful Windows CASE 

100! and source generator for dialog boxes. 

The user-interface components of an 

application provides a unique animation 

feature for testing. Supports conditional 

states, multiple triggers, linked controls, 

custom controls, sutomatic code 

regeneration (including custom code), 

owner-drawn controls, edit field validation, color, generation of DLLs; 
and much more. Generates both C and C++ source code, saving weeks 
of costly coding and debugging time for each project 


List: $499 Ours: $473 
LIE M SA AVIA 


E2-INSTALL 4.0 
Produces professional, comprehensive installation routines for 
software . Includes Installation Aid, a 
menu-driven facility that guides the 
developer through installation options, 
then generates installation configuration 
and creates distribution disks, Reduces 
development time, ensures correct 
installation, reduces support cails. 
Checks/modifies user's CONFIG.SYS, 
AUTOEXEC.BAT, Windows INI files, 
system environment, and more. Toolkit includes compression utility, 
large-file spfitting utility and EZ-PAINT screen painter. Source included/ 
royalty-free. DOS List: $249 Ours: $219 
DS/2 List $343 Durs: $315 
D0S&05/2 List: $449 Ours: $393 
ieee GS ae 


ATTENTION CORPORATE CUSTOMERS 


Call (800) 422-6507 

* Select from over 5,000 titles—and we special order too! 

* Get quick delivery at great prices on Microsoft, Borland, 
Lotus...etc. We huy software directly from all the major 
publishers, and koop plenty of stock on hand. And we're 
now an authorized IBM software dealer! 

* Ask about volume purchase agreomants, contracts, and 
personally assigned inside & outsida sales representatives. 


CORSOFT is a Division of Voyager Software Corp 


POLICIES 


Phone Orders 

Mon-Fri 8:30 AM-8 PM EST, Sat 9:30-2:30 
EST. We accept MC, Visa, AMEX. Domestic 
shipments, please add $5 per item for 
shippinghandling by UPS ground. For 
domestic COO shipments, please add $3. 
Rush service available. 


Mail or FAX {International / POs 
Phone number required with order. 


Cirele 255 on Inquiry Card. 


FAX, siens (908) 389-8173 

Call from your FAX telephone and follow the 
instructions to receive more information on 
the products leatured above! 

Corporate Accounts 

Call CORSOFT, our corporate sles division. 
Ask about voluma purchase agreements 
Returns 

Subject to $25 processing charge. 

* Al) prices subject to change without notice. 


Talk to Your PC 


D igi-Talk, a voice anno- 
| tation/dictation system 
for your notebook or desk- 
top PC, lets you send audio 
messages via disk or LAN. 
Digi-Talk works with most 
word processing packages 
for more than an hour of 
voice messages on a floppy 
disk. 

Digi-Talk lets you add 
voice annotations or mes- 
sages to word processing 
text files and create voice or 
text files as talking docu- 
ments that you can send to 
other PCs for playback. 

You can use your PC as a dic- 
tation machine, with Digi- 
Talk providing a biometric 
voice print to access your 

PC or a terminal. The system 
has an RS-232 interface or 

a jack that connects to a half- 
size board in your PC. 

Price: $199. 

Contact: Technologia Sys- 
tems, Ltd., Suite 700, 155 
North Michigan Ave., Chi- 
cago, IL 60601, (312) 938- 
1919; fax (312) 938-1024. 
Circle 1285 on Inquiry Card. 


Spy On Your 
Power System 


ower Sleuth, a UPS 

power-monitoring pro- 
gram, lets you monitor your 
power while working in Win- 
dows 3.0. The program can 
signal power problems while 
other Windows programs 
are running; you set the icon 
so that it flashes and beeps 
if a power disturbance oc- 
curs. You can pinpoint the 
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WHAT'S NEW 


NEWS 


| OTHER HARDWARE 


Windows 3.0-compatible Digi-Taik lets you merge 40 minutes 
of voice commentary into 60 pages of text on a floppy disk. 
Each hour of voice recording uses only | MB of memory. 


time, duration, and type of 
problem with the program. 
Price: $99. 

Contact: Sola, 1717 Busse 
Rd., Elk Grove Village, IL 
60007, (800) 289-7652 or 
(708) 439-2800; fax (800) 
626-6269. 

Circle 1286 on Inquiry Card. 


Flexibility in 
Font Cartridges 


T wo font cartridges for 
laser printers give you addi- 
tional choices in meeting 
your printing needs. 


A customizable font car- 
tridge that uses flash 
memory, FontBank Car- 
tridge lets you create your 
own LaserJet cartridge 
using your own soft fonts. 
The cartridge holds 786 KB 
of data and can be moved 
from printer to printer. 


Power Sleuth works while 
Windows 3.0 is running 
ather applications. 


FontBank stores font data 
even when your printer and 
computer are turned off. 
You can download and store 
bit-mapped soft fonts for 
LaserJet printers through a 
menu-driven program resi- 
dent in the cartridge. You can 
also store PCL 5 fonts in 
the cartridge and reprogram 
FontBank to add or delete 
fonts. 

Price: $299. 

Contact: Pacific Data 
Products, Inc., 9125 Rehco 
Rd., San Diego, CA 92121. 
(619) 552-0880; fax (619) 
552-0889. 

Circle 1287 on Inquiry Card. 


ctionSet is a Hewlett- 

Packard-format font 
cartridge for desktop pub- 
lishing. With a library of 102 
fonts, ActionSet adds flexi- 
bility to small personal laser 
printers that emulate the 
HP LaserJet IT and have a 
standard HP font-cartridge 
slot. ActionSet includes math 
and tax-form fonts as well 
as Greek fonts. 
Price: $199. 
Contact: Computer Periph- 
erals, Inc., 667 Rancho Con- 
ejo Blvd., Newbury Park, 
CA 91320, (800) 854-7600 
or (805) 499-5751: fax 
(805) 498-8848. 
Circles 1288 on Inquiry Card. 


Data Logging 
by Battery 


he PC- and Mac-com- 
patible Tattletale Lite 
data logger stores from 32 
to 512 KB of data from eight 
15-bit analog inputs. Avail- 
able as a kit, it includes eight 
programmable digital I/O 
lines, a 9600-bps universal 
asynchronous receiver/ 
transmitter, an LCD, low- 
power modes, and the Lite- 
Language operating system. 
The 9-V battery-operated 
Tattletale Lite operates be- 
tween 0° and 70°C and 
connects to your computer 
via a detachable serial in- 
terface cable for launching 
and data recovery. The unit 
comes in two speeds: -S for 
minimum current drain and 
-F for maximum data collec- 
tion rate. Built-in software 
and hardware use dithering 
and oversampling for con- 
verter resolution of 15 bits. 
Price: $490. 
Contact: Onset Computer 
Corp., 199 Main St., North 
Falmouth, MA 02556, 
(508) 563-9000; fax (508) 
563-9477. 
Circle 1289 on Inquiry Card. 


Tattiotate 
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LT, 


by ONSET 


Tamnlemale Lite 


Finally, a fast, powerful text editor that integrates your favorite 
programming tools and uses no memory! 


if (f «bef ) retura( DEFAULT 

7» all spaces and commas are) 

k = | Euccote-Mecrs 
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uhile ( head ptr !* end ptr ) 
If i ehead pir 2 d 
mim = atol( head ptr ): | 
if CO <= =] valid) ti (mum € 8) 10 (mum 
returni BADCHAR ); 


The new VEDIT family of text editors offers stunning performance, 
versatility and ease of use. Completely written in assembly lan- 
juage, they are small and lightning fast. (3 to 30 times faster than 
other editors on large files where speed really counts.) Edit text 
and binary files of any size, even 100+ megabytes. Installation is 
rivial; VEDIT.EXE and an optional help file are all you need - no 
verlays, no configuration files, no environment variables. 


For programmers, the new compiler support in VEDIT and VEDIT 
PLUS is a breakthrough. Run not only popular compilers, but 
lebuggers and your favorite tools from within the editor. When 
shelling to DOS, VEDIT swaps itself and any desired TSRs out of 
nemory to give you more memory than when you entered VEDIT. 
Jnly VEDIT offers you the advantages of a powerful editor without 
Jiving up the convenience of an integrated environment. 


Sall for your free, fully functional, evaluation copy today. See why 
/EDIT has been the choice of 100,000 programmers, writers and 
jngineers since 1980. 


/EDIT Jr. - Unmatched performance for only $29. 


All VEDIT editors include a pull-down menu system with "hot 
eys”, context sensitive help, pop-up status and ASCII table, a 
configurable keyboard layout and flexible, unlimited keystroke 
nacros. Perlorm block operations by character, line, file or 
alumn. Undo up to 1000 keystrokes - keystroke by keystroke, 
ine by line, or deletion by deletion. Automatic indent, block indent 
ind parentheses matching speed program development. Word 
vrap, paragraph formatting, justification, centering, adjustable 
nargins and printing for word processing. Hun DOS programs. 


/EDIT - A best value at only $69. 


/EDIT can simultaneously edit up to 36 files and split the screen 
nto windows. Search/replace with regular expressions. The most 
ntegrated compiler support available. Run VEDIT PLUS macros. 


/EDIT PLUS - Ultimate programmer's tool for only $185. 


/EDIT PLUS adds the most powerful macro programming lan- 
juage of any editor. It eliminates repetitive editing tasks and 
jermits creating your own editing functions. The macro language 
ncludes testing, branching, looping, user prompts, keyboard 
nput, string and numeric variables, complete control over win- 
lows plus access to hardware interrupts, memory and I/O ports. 
Source level macro debugging with breakpoints and tracing. 


/EDIT PLUS - $185 for DOS, $285 for UNIX/XENIX. 30 Day 
Aoney-back guarantee. Discount pricing for multiple users, 
ichools and OEMS. VEDIT Jr. site licenses start at only $250. 


FREE 

Fully Functional 
Evaluation Copy 
Call 1-800-45-VEDIT 


» Emulate Wordstar, Word 
Perfect, Brief, vi, others 


* Edit text and binary files of 
any size and line length 


* Powerful macro program- 
ming language for instant 
"off-the-cuff" macros 


QNX FlexOS 


Anintuitive user interface with 
pull down menus, hot keys, 
mouse support and context 
sensitive help make VEDIT 
easy to use, easy to learn. 


Mouse Support 


Pull-down menus 
Columnar blocks 
1000 Level Undo 
Regular expressions 
Small 70K size, fast 


LE 


cs 
LL 

E 
ferreus h. 


Point and shoot file selection 
makes it a snap to edit new 
files, merge and split files, run 
macros and much morae. 
Select files with the cursor 
keys or the mouse. 


ET 
Tone 
"LEE: 


|S 
| | s. 
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Just about everything about 
VEDIT is configurable, from 
the keyboard layout, to the 
screen colors, to the way con- 
trol characters, tabs and the 
end of lines are displayed. 
Configure VEDIT with easy to 
use menus. 


BENCHMARKS IN 3 MEG FILE 
VEDIT 


57 sec 
52 sec 


BRIEF Sage  Qktdit 
1:17 min 28 sec Cannot 
3:52 min 1:47 min Cannot 
21sec 49sec 1:38 min Cannot 
2 sec 30 sec e 56C 2 sec 
9-58 min 1:50 hour 1:03 hour Cannot 
3:18 min 1:44 hour 1:32 hour Cannot 
VEDIT is a reg:stered trademark of Greenview Data, Inc. BRIEF ts a tradamark of UnderWare, 
Inc. Sage Pralession Editor is a trademark of Sage Software Inc, QEd:tis a lradamark o! SemWare. 


* DOS version atso supparts Concurrent DOS, DESQwview, Microsol Windows, PC- MOS. 386 and 
mas! networks. Special CRT terminal version runs over senal ines and modems. 


" Fres evaluation disk i5 fully functional and can edi small Ines. 


Greenview Data 


P.O, Box 1586, Ann Arbor, MI 48106 
(313) 996-1299, Fax (313) 996-1308 


Simple search 


Save and continue 

Load, modify, save, exit 
Block-column copy (40x200) 
Delete one column in file 
60,000 replacements 


Cirele 124 on Inquiry Card. 
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A few months agowe brought — puterthatnotonlyallowsyou that you'll actually enjoy using it. 
you the worlds most useful com- the freedom to work where, Well, thanks to the incredible 
puter—the Toshiba T2000SX. when, and how you want to. speed of modern technology, 


That computer symbolized But is so precisely engineered— here we are once again. 
what we call “the next generation from its superior keyboard to This time to present the new 
in personal computing” A com- its easy-to-read VGA screen— Toshiba T2000SXe. 


€ 1691 Toulthes Ameneca Information Systems. ine 


rUL COMPUTER 
INGE FEBRUA 


THE E STANDS FOR 
EXTRA POWER. 


Like the T2000SX, the T2000SXe 
weighs a minuscule 6.9 pounds, it 
boasts a 386SX processor, and it 
supplies up to 60 MB of hard disk 
storage space. But, and heres the 
news, the T2000SXe gives you a 
bigger dose of speed 20MHz) and 
more memory (2-10 MB RAM). 
Of course, the T2000SXe also 
offers Hypertext, a VGA screen, 
full modem capabilities (includ- 
ing available cellular and fax ac- 
cessories), full-size sculpted keys 
on its keyboard and a host of ad- 
ditional benefits that make 
other notebooks look more like 
memo pads. 


The most useful computer isnt 
of much use if its battery doesnt 
last long. 

Thats why the T2000SXe, 
like the T2000SX, is armed with 
a Nickel Hydride battery. Nickel 
Hydride is proven to deliver 22% 
more power per ounce than the 
NiCad batteries found in other 
portable computers. In fact, 
according to Byte magazine, the 
battery on Toshibas T2000SX 


lasted well over three hours on a 


90-minute charge. Outlasting 


INTRODUCING THE MOST USEFUL COMPUTER 


ames te allem 


TO COME ALONG IN THELAST 15 MILLION YEAR 
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After wsting eight of the top natebook computers on the market, Byte Magazine said, 
“Buy the Toshiba T20008 X" Wait'll they try the T20008 Xe. 


every other notebook they tested 
and lasting twice as -. as some. 


logeteven greater battery 
life, the T2000SXe offers Toshibas 


highly acclaimed AutoResume. À 
pur feature that allows you to 
shu 


t your computer down and 
ou left 


start up -—À where 
off. Without the hassle of reboot- 
ing, restarting applications and 


reloading files. 


NOW THERE ARE 
EVEN MORE CHOICES. 


At Toshiba, weve always believed 
that no one computer is right for 
everyone. Thats why weve also 


Circle 306 on Inquiry Card. 


added a more affordable note- 
book to our line called the T2000. 
Featuring a 12MHz, 286 proces- 
sor, its designed for people who 
dont need all the power of the 
T2000SX or the T2000SXe. 

If youd like to learn more 
about the worlds most useful note- 
book and portable computers, 
please call us at 1-800-457-7777. 

Well, thats the latest. Three 
incredible notebooks that fit your 
needs, your briefcase and now 
your budget. 

Isnt technology wonderful? 


In Touch with Tomorrow 


TOSHIBA 


Connect with 
Port Authority 


"P he modem-size Port 

BM Authority gives you as 
many as 16 ports for setting 
up a low-cost network for 
your PCs, printers, and 
plotters. You can configure 
each port as input or out- 
put. Available in three 
models, Port Authority has 
4 parallel ports and from 4 
to 12 serial ports, depend- 
ing on the model, 

The standard 256-K B 
buffer—which you can up- 
grade to 4 MB—accepts 
data simultaneously from all 
users, queuing print jobs. 
Serial data transfer rates are 
as high as 115,200 bps. 

Port Authority uses standard 
RJ-11 cabling and connec- 
tors and works at distances as 
great as 2000 feet. (With 
longer cable lengths, data 
transfer rates fall to 9600 
bps, ASP says.) 

Price: 8-port PA800, $695; 
10-port PA1000, $875; 16- 
port PA1600, $1375. 
Contact: ASP Computer 
Products, Inc., 1026 West 
Maude Ave., Suite 305, 
Sunnyvale, CA 94086, (800) 
445-6190 or (408) 746- 
2965; fax (408) 746-2803. 
Circla 1290 on Inquiry Card. 
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Port ! Auihorit y joins virtually any computer to your printer. 


Remote Dial-in 
for PCs and Macs 


JI etModem/E provides 
M S users of Macs and PCs 
with secure, transparent, 
and remote access to Apple- 
Talk and NetWare net- 
works. An integrated net- 
work communications 
ser ver, the stand-alone 
NetModem/E has an Ether- 
net interface and a 9600-bps 
modem that supports 
V.32bis and V.42bis. 

With NetModem/E you 
can dial in and access your 
network remotely as if you 


were directly connected to it. 


The device automatically 
adapts to either the Apple- 
Talk or NetWare IPX proto- 


The HP Fax-300 uses plain paper and HP's ink-jet n—— 


col without your interven- 
tion. You can also remotely 
print directly from your Mac 
or PC to printers on the 
LAN. 

Because NetModem/E 
sends standard network pack- 
ets between the network 
and remote sites, you can run 
graphical applications such 
as Windows 3.0 on your re- 
mote PC and still have ac- 
cess to network services and 
data. With a Mac, you can 
do such things as share files 
with AppleShare file 
servers or Macs running Sys- 
tem 7.0 and send and re- 
ceive E-mail. 

Price: $2299. 

Contact: Shiva Corp., 1 
Cambridge Center, Cam- 
bridge, MA 02142, (617) 
252-6300; fax (617) 252- 
6852. 

Circle 1291 on Inquiry Card. 


Plain-Paper 
Faxing 
Stands Alone 


| f you've been looking for 
E plain-paper fax machine 
that i is fast and canvenient, 
you may find it in the HP 
Fax-300. A stand-alone 
unit, the HP Fax-300 uses 


ink-jet technology to pro- 
duce 300-dpi documents 
when a compatible 300-dpi 
machine is on the other end. 
It is also fully compatible 
with most 200-dpi units. 
With 16 gray scales, the 
HP Fax-300 runs at 9600 bps 
and is able to transmit a 
page every 12 seconds. The 
unit automatically redials a 
number up to 15 times at 
3-minute intervals and has 
delayed dialing, enabling you 
to send as many as 100 
transmissions at preset times. 
The HP Fax-300 auto- 
matically stores as many as 
28 documents into its 512 
KB of resident memory. Its 
built-in remote diagnostics 
function lets you solve most 
transmission problems by 
phone, and its error-correc- 
tion mode automatically re- 
sends garbled transmissions. 
Price: $2095. 
Contact: Hewlett-Packard 
Co. Inquiries, 19310 Prune- 
ridge Ave., Cupertino, CA 
95014, (800) 752-0900. 
Circle 1292 on Inquiry Card. 


System 7.0 Gets 
a Carbon Copy 


LJ ersion 2.0 of Carbon 

W Copy for the Mac, Mi- 
crocom’s remote-control 
and file transfer software 
package for Macs, is Sys- 
tem 7.0 compatible. The new 
version has increased file 
transfer speeds of up to 250 
percent over the earlier ver- 
sion and includes virus-de- 
tection capabilities. 
Price: $99 per AppleTatk/ 
serial user; $299 for un- 
limited network users per 
each AppleTalk zone. 
Contact: Microcom, 500 
River Ridge Dr., Norwood, 
MA 02062, (800) 822-8224 
or (617) 551-1000; fax (617) 
551-1007. 
Circle 1293 on Inquiry Card. 
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SINCE MARCH 1990. THE INITIAL LAUNCHING DATE OF THE CARRY-1 BOOK-SIZE DESKTOP COMPUTER. A LINE OF CARR'Y-1 PRODUCTS:GOOO SERIES, 7000 SERIES. 8000 SERIES. 
AND 9000 SERIES. HAVE BEEN RELEASED AND IMMEDIATELY RECOGNIZED AS A NEW STANDARD. 

TODAY. WITH GREAT PRIDE. FLYTECH IS ANNOUNCING ANOTHER EPOCH-MAKING PRODUCT ::-CARRY-1 9000 DESKSTATION. 

CARRY-1 9000 DESKSTATION. WHICH IS THE WORLD'S SMALLEST DISKLESS WORKSTATION FOR LOCAL AREA NETWORKS.COMES COMPLETE WITH 80386SXx/80286-16/80286-12 
MICROPROCESSOR. MATH COPROCESSOR SOCKET. UP TO 4MB RAM. AN EXPANSION SLOT FOR NETWORKING CARD. ONE PARALLEL & TWO SERIAL PORTS. 1024 x 768 VGA/CGA/ 
MGA DISPLAY, 84-KEY MINI KEYBOARD WITH 101-KEY FUNCTIONALITY. THE SYSTEM WEIGHS LESS THEN 5 POUNDS. WITH A FOOTPRINT NO LARGER THAN THE AVERAGE 


HARD-BOUND BOOK (9.4^ x 7.3” x 13.8" OR 240MM x 183MM x 45MM). 


See us at 


© €OMmMDEH/Fall 91 


Booth #4050, Sands EXPO 
THE NEW STANDARD 


E FLYTECH GROUP INTERNATIONAL Circle 116 on Inquiry Card. CFIEHAI-I 


U.S.A: TEL $408-7277373.7277374 FAX 140B-7277375 TAIWAN: TEL $ 2-7852556,7827538 FAX 1 2-7852371.7837970 GERMANY:TEL, # 69-746081.746453 FAX # 69-749375 HONGKONG:TEL, # 305-1268 FAX 


# 796-8427 

CAS TRIBUTORS AUSTRALIA: SIGMA DATA TEL # 81-2-0373777 FAXR 61-2-0572013 GRAZIL/ PARAGUAY: MICROFACK TEL £21-32655690 FAX S 21-3200354 TELE (308) 4770222 FAX 8 (305) 4773206 BELGIUM. CELEM S.A. TELS 32-41-676434 FAXE 32°41-676515 
SOUTH AFRICA: PC MART TELS 27°11°23-0131 FAXS 27-1 1-23-3249 CHILE: G & QG S.A. TEL ® 56-2-2271518 FAX 8 06-2-404784 FRANCE M3C TELE 33-1-4927-10976 FAX D 33-1-4230-5016 GERMANY: MACROTRON TEL 3 40-00-420-B233 FAX 2 46-80-423-745 
GREECE: ALTEC TEL 4 30-1-8632017 FAXE 30-1-6816187 HONG KONG: PAAKLY YELE 852-303-1268 FAX 8 852-796-8427 HUNGARY: MINOR TELA 361-1224-687 FAXE 361-1415-6566 ITALY: PRIMA TELE 30-5622-518500 FAX s 30-822-510800 IBRAEL. MLLTEL 
$72-3-7510611 FAX ® 972-3-7516615 KOREA: MCCOY TEL I! G2-2-7436055 FAX & 2-2-7431 8096 INDIA: UNICORP TELS 91-11-6831341! FAXS D1-11-6315587 BEETA TELS 852-3676153 FAX 2 852-7240043 MALAYSIA: COMTEC TEL 206-3-274-86nGB FAX 2 GO-3-274 
"98568 MEXICO: TRIONICA TEL. © 62-5-2501221 FAX €x S2-5-2991447 NORWAY SECUS TELS 47-2-722-510 FAXES 47-2-722-815 NETHERLAND KN TELEB 31-20-60584141 FAXE 31 -20-65907436 SINGAPORE: TRANSNIKO TEL B 65-475@408 FAX z 65:471 3803 SPAIN: 
erai TELE 34-!85-11652 FAX 34-185-08003 SAUD! ARABIA FIFA TELS 066-8340706 FAX 0 066-0335215 SWITZERLAND: EURO SOFTWARE TELS 41-22-022-020 FAX 8 43-22-615-650 UNITED KINGDOM. CENTERPRIGE TEL 0 44-256-463754 FAX 2 44-258- 


È 
%p, 


Nep 
7775 — 


|! the standard for the 1 ull 
intel386™ SL TAM ji 
microprocessor. * 
Its Premier System | 
M. 


Yi 
Wi 


Aanagement 
with two separate 
resume modes — 
lets you hold work 
in acuve 


^ | | i i 
for weeks atatime. Ų Aida | 
i 
: | 


OF POWER. 


"d 
" TM - La 


a poseen AC 


. | 
MastersPurt"" 286 | MastersPort AMOSS | Wasiers Pori 44641 [Super Por” IRONN| NupersPort 4&6 


| Procewor-Speed| 286- 12-6MBe — | 3868X- 20 rate | 380S- 20:5: 0MEI7]| SHON = 20/103 | 486- 25/12, 5M 
RCT «xe HOT SK ancket | HOW socket — [t peradeabie to Integrated 
136 POMEL 
IMB 4MB MB SNB 
(Gik cachic ) 


ZENITH 
data systems 


Groupe Bull 


MS DOS pre MSTXPS 

imadadled: Mined t| and Moroni and Mitirut 

Miedo y 40 Wrndoansys. 40 Windows MI 
pre maalled pre- installed 


Intel $86 and HS are trademarks of Intel Corporation. Masters Port, Superslort, Premier System Management and [itellrgent 
Power Management are trademarks of Zenith Data Systems Corporation, MS-DOS, Microsoft and Windows are trademarks of 
Microsoft Corporation 


Copyright © 1991 Zenith Dzia Systems Corporation 
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Central Station 
for LAN 
Connectivity 


C entral Station is a 
small device about ihe 
size of a modem that lets 
you connect a printer, a mo- 
dem, and a laptop to your 
NetWare or LA Ntastic net- 
work. You connect the units 
anywhere on the network via 
thin or twisted-pair Ether- 
net cable. 

Thc small box contains 
the Ethernet connector, two 
serial connections, and one 
parallel and one PC inter- 
face. You can use all the 
connections simultaneously. 
Price: $595. 

Contact: Artisoft, Artisoft 
Plaza, 575 East River Rd., 
Tucson, AZ 85704, (602) 
203-6363; fax (602) 293- 
8065. 

Circle 1294 on Inquiry Card. 


DAT Storage 
on the LAN Is 
Slimming Down 


he 1-gigabyte, half- 

height, 5*4 -inch Slim 
Line series of digital audio- 
tape storage devices contains 
flash memory technology. 
This lets you upgrade your 
on-site tape drive firmware 
in less than 90 seconds sim- 
ply by inserting a cassette 
into the drive. You can con- 
figure each version of the 
drive differently on your 
LAN, depending on your 
needs and data storage 
applications. 
Price: $4000 to $6000. 
Contact: GigaTrend, Inc., 
2234 Rutherford Rd., Carls- 
bad, CA 92008, (619) 931- 
9122; fax (619) 931-9959. 
Circla 1295 on Inquiry Card. 
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A personal Unix workstation, the Protege 425cf is a fully 
configured system that's expandable. 


Protege Workstations 


One of Mobius's new Protege cf series of personal Unix 
workstations, the Model 425cf is a 25-MHz 486 machine. 
The preconfigured system ships with Interactive Unix Sys- 
tem V release 3.2, X Window System, TCP/IP, Network 
File System, Looking Glass, and Motif Window Manager. 
The 425cf includes 8 MB of RAM (expandable to 32 MB), a 
110-MB hard disk drive (expandable to more than ! giga- 
byte), a 1.44-MB floppy disk drive, and built-in thick and 
thin Ethernet interfaces. Its 14-inch flat-screen display has 
1024- by 768-pixel resolution for 16 colors. The workstation 
also has a parallel and two serial ports, a keyboard, a 
mouse, and sockets for the Weitek WTL3167 and WTL4167 
math coprocessors. 

Price: $5999. 

Contact: Mobius Computer Corp., 5635 West Las Positas, 
Building 4.410, Pleasanton, CA 94588, (800) 662-487] or 
(415) 460-5252; fax (415) 460-5249. 

Circle 1298 on Inquiry Card. 


Available in several versions, GigaTrend 's Slim Line DAT 
storage devices use state-of-the art technology. 


Windows Gets 
Voice Mail 
on the LAN 


ou use InterActive 
Sound in conjunction 
with Creative Labs’ Sound 
Blaster board for voice mail 
on your LAN. The voice- 
mail software works with 
PCs running Windows 3.0 
and Novell LANs. In addi- 
tion to a proprietary Win- 
dows 3.0 driver for Sound 
Blaster, InterActive Sound 
consists of mouse-driven ap- 
plication software to digi- 
lize sound, store it on disk, 
and randomly access, re- 
view, organize, and play 
sound files. 

Price: $295. 

Contact: InterActive, Inc., 
[GI Church Ave., Montrose, 
SD 57048, (800) 292-2112 
or (605) 363-5117; fax (605) 
363-5102. 

Circle 1296 on Inquiry Card. 


Compact 
Communicator 


2400-bps pocket mo- 

dem that's a bit larger 
than a deck of cards, the 
Voyager MV214 weighs 6 
ounces. It features MNP 
level 4 error correction and 
MNP level 5 data compres- 
sion of up to 4800 bps. 
CCITT and Bell compat- 
ible, the Voyager also sup- 
ports V.23, letting you con- 
nect to the European Minitel 
system. You can use the 
Voyager with a standard RJ- 
11 jack or connect its 
acoustic interface to a mobile 
or pay phone. 
Price: $390. 
Contact: COMI Data 
Communication Corp., 5120 
Avenida Encinas, Suite C, 
Carlsbad, CA 92008, (619) 
431-5606; fax (619) 431- 
5744. 
Circle 1297 on Inquiry Card. 
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WE CAN'T ALL WORK IN THE SAME SHOES. 
Way SHouLD We Work With THE SAME Mouse? 


When you think about it, o one-size- 
fits-all mouse makes as much sense 
os a one-size-fits-all shoe. Thots why 
Logitech" created MouseMan" —the first 
line of mice designed to fit different 
kinds of hands. All MouseMan prod- 
ucts are ergonomically shaped for 
comfort and ease of use. They're 
also totally plug compatible with the 
Microsoft’ mouse. Of course, all come 
d with Logitech's legendory quality and 
7 lifetime warranty. 


Thé T 


MouseMan for 
the Right Hand 


MouseMan for | 
the Left Hand ; 


= " 
d zl 
a 


MouseMan 
Cordless 
Radio Mouse 


For more information, coll: 
800-231-7717 ext. 2606 
In CA: 800-552-8885 ext. 2617. 
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LOGITECH 


Toots That Power The Desktop. 


dBASE IV Paradox FoxPro 
version 1.1 version 3.5 | version 1.02 


DATABASE COMPARISON TABLE 


EASE OF USE 
Control Center organizes data, queries, forms, reports, labels, applications on one screen | Yes | No | No | 
Create applications without programming 
Modem pulldown menus for all Design Tools 
Query by Example (QBE) for easy access to information 
Context specific help by menu item 


PRODUCTIVITY 
Quick Layout for automatic forms, reports and labels 
Appleton Generator for quick application development — — | es | Ys | m — 
Automatic code generation toral Desnos — | w | m |) w 
Automatic maintenance of multiple indexes tor ordeñng data | Ye | m | m 
"Memo fields for notes, ters, descriptions —————— — — — — — — |— les | Na — | e 
POWER & FLEXIBILITY 
"BokLunderine tale subscript, superscript text for high impact reports and iebeis_ — | — Yes | No | Mo 
User Defined Functions for extending programminglanguage | Ye | m | vs - 
[Data input vay checkinginfoms ë e | Ws ] s 
[ Mutt-user transaction processing ensures data integrity | Ys | Me | m 
Number offie omatsimportedepored Cd rd a 
INDUSTRY STANDARDS 
#1 Seling, #1 Rated mutiuser database; over 3 milion uses(N\2) — — | Yes | m | mo | 
[Compatible with dBASE IPLUS data and applications | ws | m | e - 
Compatible versions for DOS, VAX VMS, Macintosh, SunOSandaherUNpoms)| Yes | — Ne | Limited - 
Structured Query Language (SAL) integrated with programminglanguage — — | Yes | No | m — 


(1) dBASE JI] PLUS and dBASE IV anise tpl dite EC abe PR EE RM MEE RAD NN by the market eesearch [irm Ausus & Sarecys 
(ct. S500 Colima Die ard AS? D rl mm naher baaba October 1990 armis E m uii ene ar eda el ard oher LANEX ladon tre anor 


Based on om our customers many categories. When all the facts are on the 


tell us, we made a list of some of For instance, only dBASE IV table, its easy to see which database 

the most important features tolook lets you access all its functions software is best. 

for in data management software. from a single screen. Called the Of course we arent the only 
Then we compared the new Control Center, this screen lets ones who have come to this 

dBASE IV? version 11 with two you manage existing data, and particular conclusion. 

other database products. create new tables, queries, reports, Software Digest rates dBASE IV 
As you can see, dBASE IV forms and labels totally without version 11 the #1 Multiuser 

offers exclusive advantages in programming. Database (Vol. 7 No. 13, Oct. '90). 


Trademark owner: dBASE [V, Ashson-Tare, Ashton Tate logo/Ashuon Tate Corp Other company ot product names mentioned may be 


diuth 
Comes Out. 


Perhaps the most independent pub- 
| | | lication in the industry, Software Digest 
= | accepts no advertising whatsoever. Cor- 


porations pay hundreds of dollars a year 
to receive their monthly reviews—which 
are considered highly unbiased and 
objective. Their exhaustive, 75-page 
———.. report — ua 

LÀ | "Among the top ranking programs, 
P OGRAMs dBASE IV version L1) is Ste well- 
/^ A, rounded, with solid performance, ver- 

^ / JÈ satility, and usability" Commenting 
on speed, Software Digest points out that 
“dBASE IV produces all three test 
reports as fast as or faster than FoxPro/ 
LAN.” As for Ease of Use and Ease of 
Learning, dBASE IV scored in the Excel- 
lent Range as many times as any other 
multiuser database product tested. 

For a free evaluation kit, including 
competitive detailsanda free demo disk, 
call toll-free: 
1-800-437- 
4329 ext. 1416 
- yet, 
call 1-800- 
‘musi SEEN 
to upgrade 


| to the new ü 
dBASE IV now. 


The truth is, no other database can 
Ee lea OM OW orem do so much to improve productivity 


eee A A Astioniie 


trademarks of their respective companies. © 1991 Ashton-Tate Corporation. All Rights Reserved: GTSEs GSA Schedule #: GS00K90 055116 of call LOSIH. Circle 29 on Inquiry Card (RESELLERS: 30). 


Realize New 
Windows 
Programs 


IR ealizer combines a 
structured superset of 
BASIC, prefabricated Win- 
dows objects, Programmable 
Application Tools, and a vi- 
sual form designer. Within 
Technologies created the 
environment to let you de- 
velop Windows applications 
without struggling with ar- 
cane scripting languages or 
the Microsoft Software De- 
velopment Kit and a C 
compiler. 

Prefabricated Windows 
objects include buttons, pull- 
down menus, and scroll 
bars. The visual form design- 
er lets you quickly create an 
interface to an application by 
resizing and moving 
frames, edit fields, and list 
boxes. 

Advanced functions in- 
clude a scheduler for timed 
events; triggers or links 
among tools to create associ- 
ations and interactions 
throughout applications; a 
serial communications li- 
brary; Dynamic Data Ex- 
change support for building 
real-time systems or hot-link- 
ing data between applica- 
tions; and access to any Win- 
dows application 
programming interface func- 
tions, as well as third-party 
Windows engines and func- 
tions written in C or Pascal. 

A debugger included 
with the Realizer lets you test 
and fix programs using 
controls like single stepping, 
trace, variable display, and 
call tree. 

Price: $395. 

Contact: Within Technol- 
ogies, Inc., Laurel Corporate 
Center, Suite 201 South, 
8000 Midlantic Dr., Mount 
Laurel, NJ 08054, (609) 
273-8881; fax (609) 231- 
8991. 

Circle 1299 on Inquiry Card. 
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Realizer 's Programmable Application Tools let you add the 
standard elements of Windows programs, such as spreadsheet, 
chart, and editing functionality. 


2781 Bond St., Rochester 


FORTRAN Hills, MI 48309, (313) 
853-0050; fax (313) 853- 
Compiler SON 
for Next Circle 1300 on Inquiry Card. 
ersion 3.1 of the 
VAX/V MS-compatible A 
Object-Oriented FOR- 32-bit BASIC 
TRAN 77 compiler is com- for Windows 
patible with Next’s Inter- 
face Builder software toolkit, BASIC/Windows, 
letting you add a Next-style based on 32 Bit Soft- 


GUI to a compiled FOR- ware's ZBASIC-PC, lets 
TRAN program. Absoft you work in three levels of 
says that the compiler, de- complexity, depending on 


signed to port code from 
the VAX/VMS environment, 


your expertise and needs. 
You can use the package to 


takes full advantage of the write programs that will co- 

68040 and supports the exist with other applications 

68030. in the Windows environment. 
The compiler includes ZBASIC-PC lets you 


most VAX/V MS extensions 
and several from Sun Mi- 
crosystems, Hewlett-Pack- 
ard, IBM, FORTRAN 90, 
and FORTRAN 66. You can 


write both 386 and 486 soft- 
ware programs on any PC. 
You can write programs on a 
non-386 machine and re- 
compile in the 32-bit version. 


compile to ensure compati- for the 386 and 486 

bility with popular main- hardware. 

frames and workstations or Price: $199.95; ZBASIC- 
to optimize your code. PC and ZBASIC/Windows, 
Price: $995. $229.95. 


Contact: Absoft Corp., Contact: 32 Bit Software, 
Inc., 3232 McKinney Ave., 
LB 14, Dallas, TX 75204, 
(800) 322-4879 or (214) 720- 
2051; fax (214) 855-0677. 


Circle 1301 on Inquiry Card. 


Cyma Revives 
Cause 


C ause, the application 
generator formerly dis- 


tributed by Maxem, has 
been rereleased by Cyma. 
Cause, which generates ap- 
plications on the Mac and 
PC, lets you create cross- 
compatible programs without 
worrying about syntax and 
coding, Cyma reports. 
Version 2.0's external 
call feature lets you access 
programs written in other 
languages and pass data back 
from within one Cause ap- 
plication to another. 
Price: $495 per platform; 
$795 for both. 
Contact: Cyma, 1400 East 
Southern Ave., Tempe, AZ 
85282, (800) 292-2962 or 
(602) 831-2607; fax (602) 
345-5703. 
Circle 1302 on Inquiry Card. 


A FORTRAN 
Checker for 
Correctness 


D imensional Reasoner 

is a programming tool 
for checking calculations in 
science, financial, engineer- 
ing, and simulation applica- 
tions written in FORTRAN 
and BASIC. The program 
provides an automated meth- 
od for testing programs, 
useful for applications with 
extensive code or those de- 
veloped by programming 
teams. The program checks 
for typos, incorrect equa- 
tions, inconsistent use of 
variables, and incorrect 
documentation, its devel- 
oper reports. 

The program runs on the 
PC. Versions are being devel- 
oped for the Mac, Pascal, 
and C. 

Price: $65. 

Contact: Dimensional Rea- 
soner, Inc., 205 Longleaf 
Court, Aiken, SC 29803, 
(803) 649-7887. 

Circle 1303 on Inquiry Card. 
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D erCell: 


With PowerCell, Developing C 
Applications Just Got Easier. 
PowerCell is the spreadsheet engine 
that goes beyond so-called "spread- 
sheet compilers" because it offers all 
the features of a complete spreadsheet 
program to your end users. Now you 
can create stand alone spreadsheet 
programs or integrate spreadsheet 
capabilities into C applications. You 
can also use PowerCell with your 

db VISTA Database Management 
System and give your end users an 
application with incredible performance 
and a spreadsheet interface. 


PowerCell 


The Spreadsheet Library for 
Professional C Developers 


Raima Corporation 


3245 1461h Place S.E., Bellevue, WA 98007 USA 
International Distributors: Australia: DI 2419 7177. Austria: 43 222 8139838 legium: 32 2 734 V81& Brasil: 55 11531 5297. Central America: 306 JR OTI Finland: 358 ONDADSTSO France: 33 | 4604 Z7 R1 
Uermany: 19 7022 3-077. 1taly: 39 419 829 1285. Japan: X1 33 K68 2140. Mexico: S2 63495300 The Netherlands: 31 2501263]2. Norway: 172 38 AR 88. Singapure: 65 HH 6714 Sweden: 46 13 1101 588 
Awlzerland; 4163 517375 Taiwan: 536 2552 3277 Turkey: 9U | 15205 16. United Kingdom: 42 992 00919. Uruguay: 595 292 0938. USSR: 01 22 35 99 07; 812 292 721U 
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The PowerCell Advantage: 

With PowerCell, you can modify the 
table-driven menu system to provide 
keystroke compatibility with products 
like Lotus 1-2-3, Quattro, and Excel. 
And with source code, PowerCell is 
infinitely customizable - you can add 
features to expand your application 
and remove features to save space or 
restrict your end users. PowerCell 
supports Pharlap's DOS extender, so 


you can build even bigger applications. 


File rt Column 
Celta 


With PowerCell, 
the pull-down 
mernux are 

- completely 
customizable, 


Cugryrrght CIW) fame Ce pean, AN nghi rreri | PowerO rl mud dh oor ergiuterrd im lar 12S Popa und PFoindrwsael iMi c 


(206)747-5370 Telex: 6503018237 MCI UW 


Custom Spreadsheets 


& x 
E^ LS 


CTUM PowerCell 
w= iler | Combination 
ieee Adds Up to Great 
ay Spreadsheet 
Linker .]| Applications. 
With PowerCell, it's 


easy to link spreadsheet 
functionality into your 
C applications. 


Now Have It All With PowerCell 
Fast development time for you and 
fast training for your end users—plus 
the flexibility to customize your 
applications. It's easy with 


PowerCell. Ses us at 
C)COMMOEN/Fall 91 


October 21-25, 1991 
Las Vegas, Nevada 


Call: 1-800-275-4724 


RAIMA’ 


CORPORATION 
Fax: (206)747-199| 


BYSIPC 
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Ask for genuine Inte 
or who knows what yc 


If you need a math or something you may know nothing about? 


coprocessor to speed your 


Because if you don't specify Intel, that's 


power applications, ask basically what you're getting — a big question 


g yourself this question: Which would mark. With Intel, however, there's simply no 
you rather have sitting next to your question. You're getting quality. 


Intel microprocessor — an Intel Math CoProcessor 


CI991 inte! Gordon 1287 1386, 1583 HA? and ilie SX kyo ae trademarks of tate) Cos poraienm 


That’s because Intel has the longest track 


ath CoProcessors, 
|l have to count on. 


record with math coprocessors. In fact, we've 
manufactured and sold millions more than all the 
others combined. And we've tested every one of 


there's no calculating what you'll end up with. 
For a free information packet, call (800)538-3573. 


E 
them with the most exhaustive battery of tests in i n " 
the industry. All to assure you absolute reliability. | 
So ask for Intel Math CoProcessors. Or 


The Computer Inside." 
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Learn Windows 
Using 
Multimedia 


ompanies with PCs 

looking to standardize 
on Windows 3.0 can use a 
new multimedia program 
from Comsell to teach the 
skills and fundamentals nec- 
essary to run Windows ap- 
plications. The interactive 
Windows Basics program 
uses motion-video sequences 
and a talking on-screen in- 
structor to teach you how to 
move data between docu- 
ments and applications, how 
to open several programs at 
once, and how to perform 
other Windows operations. 
The program lets you learn at 
your own pace; You are able 
to back up, review, pause, or 
repeat any lesson sequence 
you want to. 

To run Windows Basics, 
you need Windows 3.0, a 
videodisk player, and an 
IBM M-Motion Video Adap- 
ter/A Card or a similar 
full-motion video board. 
Price: $1195. 

Contact: Comsell, Inc., 
500 Tech Pkwy., Atlanta, 
GA 30313, (404) 872-2500; 
fax (404) 874-0451. 

Circle 1304 on Inquiry Card. 


—— me£l with boas 
Staff Mecting 


f -luach with Mary 
D Edith in my office} 


Through motion-video sequences, Windows Basics lets you 
work with an on-screen instructor who uses simple 
explanations and on-screen demonstrations to guide you 
through Windows operations. 


1-2-3 
for Windows 
and the Mac 


wo long-awaited pro- 

grams from Lotus De- 
velopment are finally a re- 
ality with the release of 
Lotus 1-2-3 for Windows 
and the Mac. Both programs 
include the 1-2-3 Classic 
feature, which provides com- 
plete compatibility with 


id. Wu ive aL v 
1990 Total Sales by Region 


Lotus 1-2-3 for Macintosh lets you enhance and customize 3-D 
graphs with text boxes for annotation, lines, arrows, circles, 


rectangles, and logos. 
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earlier versions of 1-2-3, and 
both let you access the fa- 
miliar 1-2-3 menu by press- 
ing the '*/" key. 

The Windows version in- 
cludes Smarticons, for push- 
button access to spreadsheet 
functionality, giving you sin- 
gle-click access to file ac- 
cess and saving, printing, 
charting, and other func- 
tions. In addition to support- 
ing Windows conventions 
such as memory manage- 
ment, pull-down menus, 
and sizable windows, the pro- 
gram includes Adobe Type 
Manager for accurate on- 
screen representation. The 
Solver and BackSolver goal- 
seeking tools and 3-D func- 
tionality are also included. 

The Mac version's uni- 
fied work environment lets 
all data, graphs, macros, 
and drawn objects reside in 
the same file. The program 
fully supports Apple's Sys- 
tem 7.0 operating system 
and can directly read and 
write Microsoft Excel 2.2 


and 3.0 worksheet files. 
Using the 1-2-3 Classic 
menu, you can execute 1-2-3 
macros without translating, 
the company says. 

Price: 1-2-3 for Macintosh, 
$495; Standard Edition of 
1-2-3 for Windows, $595. 
Contact: Lotus Develop- 
ment Corp., 55 Cambridge 
Pkwy., Cambridge, MA 
02142, (617) 577-8500. 
Circle 1305 on Inquiry Card. 


Claris Launches 
into System 7.0 
with Resolve 


n addition to complete 
System 7.0 compatibility, 
supporting virtual mem- 
orv, Balloon Help, True- 
Type, Publish and Sub- 
scribe, and AppleEvents, the 
Resolve spreadsheet sports 
an interface identical to that 
of other Claris applications. 
The common interface makes 
it immediately familiar to 
users of MacWrite, File- 
Maker Pro, SmartForm 
Designer, and other applica- 
tions, the company says. 

Along with offering a 
tight integration of its appli- 
cations, Claris says, Re- 
soive can meld Publish & 
Subscribe with XTND file 
translation so that workgroup 
publishing can include 
work created on non-Mac 
platforms. 

The company has also re- 
leased versions of MacWrite 
Pro, the company's flag- 
ship word processor, and 
MacProject II, the project 
management program, which 
support System 7.0. 

Price: Resolve, $399; 
MacWrite Pro, $249; Mac- 
Project II 2.5, $499. 
Contact: Claris Corp., 

5201 Patrick Henry Dr., Box 
58168, Santa Clara, CA 
95052, (408) 987-7000 
Circle 1306 on Inquiry Card. 
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a Standard IBM-PC 
—pdrallel printer-port; 


PROTEUS 


af -— 'e modul 
Jniversal D 


Irumentation 


E " 
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Optional detachable 
—AJBM-PC compatible 
computer for stánd- 
alone operation; 
Built-in Power Supply. 


»-Flexible yet powerful 


Algorithm Development 
System supporting Symbolic 
Pinout Mapping allows 
customization of all 
applications according to 
specific needs. Add new 
programming algorithms, 
implement On-Board 
Programming, create 
custom test programs. 


s Up to 296 overcurrent 


protected mixed analog & 
digital pins/channels; 
Voltage Source & Sink, 


« Universal Programmer 


supports virtually all devices 
on the market and features: 
True Self Calibration/ 
Diagnostics, Programmable 
Current Generator, Part 


Insertion Sensing, Continuity- 


Test, True State Machine 
Testing, Handler Interface; 


Adapters for Gang, PLCC, etc... 


WS 


750 North Pastoria Avenue, Sunnyvale, 


e Power X" 


CA 


d corre 
Dev = tll Data Logger, Universal Controller, 
ly, Universal Device Tester and PCB Tester. 


4086 


JRDABLE INSTRUMENTATION 


many forms, so can our Proteus. With 
ponding adapters, Protéus can transform 


B&C MICROSYSTEMS INC. 


LISA 


fram 35995 


[Basic Unit with 
Programming Adapter 
supporting up to 40 pin devices; 
Detachable computer shown 
in photo not included.] 
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(408) 730-5511 
FAX (408) 730-5521 
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Ed Jim'z Files 


DOS 5.0 Compatible Shell & File Manager. Designed lor 
DOS 5.0 Reystroke and menu compatibility, PC Tools 7.0 gives 


you a powerful system for launching applications and manag- 
ing your hard disk. Includes viewers for 37 popular programs. 
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DOS and Windows Undelete. Qur new Undelete moves 
erased files toa "safety zone "on your dish - local or network. 
It's compatible with the technology we licensed ta Microsoft for 
DOS 5, but provides even better protection. 
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DOS and Windows Backup. Only PC Tools gives you 
awardiwinning backup for DOS and Windows in one box. 
Both programs use the same keystrokes and file formats so 
you can move to Windows without a hitch. 
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Disk Maintenance and Repair. To help avoid disk crashes 
and optimize data transfer, our DiskFix” now does nonde- 
structive, low-level reformatting. DiskFix solves dozens of 
other disk problems as well. 


Central Point PC Tools. PC Tools, Central Point Commute and DiskFix are trademarks ol Central Polnt Software, inc. Names of other products mentioned herein are used for identification purposes only 
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É Central Paint Comte B 


Call Manager 


Press ENTER to call another PC and 
control it [rom your keyboard 


| 


Call and Take Control g 
"Call and ive Control ^" 


r+ 


Malt for ny Caller 


Central Point Sof Luare 
bb Comic — 


Remote Computing. PC Tools Commute” lets you take con- 
trol of another PC, whether you're across town or across the 
country. Use it over a modem or LAN. You even get remote 
mouse support for Windows. 


Sp Video fdap 

üperatim 10 forts. 
Wide Keyboard Morse... 

| 1 CHE Information... [bel 
Enji —AA_ ——— ——— 


ter... 


Network... 


| Drive: Softuare Interrupts... [ett | 
| Hardware Interrupts... fi. [BM P&Z This 
| | | Mod 96/25 Sysiem 
| 


Extended: 700K 
POK ee 


L FREE [D Comentional: 646K 


System & Network Information. Reports on over 160 attri- 
butes, including video, 1/0, memory, mass storage, and four 
performance benchmarks. On NetWare, SI displays all servers, 
usage, users, and Novell groups. 


and may be Lrademarks and/or registered trademarks of their respective companies. 


On The Market" 


Brad Silverberg, VPfor DOS & Windows, Microsoft (Oct. 1990) 


Introducing PC Tools 7.0. 


Whether you're running DOS or Windows, 
on a network or stand-alone, nothing 
can protect and manage yar data as 
completely as PC Tools 7.0. 

New PC Tools gives you the most 
advanced utilities you can buy in one 
integrated package. Like real Windows 
applications, new remote M m 
andtheonly DOS shell with a Microso 
licensed visual display. 

Nothing tops PC Tools 7.0 for data 
recovery. Our new Delete Sentry man- 
ages and protects your deleted files to 
ensure 10076 recovery. And gives you 
file-preview capability as well. It’s the 
perfect companion to the undelete tech- 
nology we wroteforDOS5. 4» 

For the best techno- 
logy available, getnew  . 
PC Tools. Callusat — & 
1-800-445-4202 for a 
thenameofthe w 
dealer nearest you. 


Central Pont Software»: - 
Making Computing Safer, Simpler, Faster. 


Cirele 63 on Inquiry Card. 


Let’s Dance 
(with the Planets) 


he new version of 

Dance of the Planets, a 
solar system simulation pro- 
gram for the PC, adds addi- 
tional detail to solar 
eclipses, including the solar 
corona and stars appearing 


during a state of total eclipse. 


Version 2.3 lets you view 
local horizons, and the view- 
ing of ancient skies is en- 
hanced to account for the 
Earth's slowing rotation. 
You can view skies as they 
would have appeared a5 
early as 4680 B.C., accord- 
ing to A. R.C. Software. 
The program provides a 
general model of the dy- 
namic sky with 10,500 
stars and deep-sky objects. 
Simulations include de- 
tailed solar and lunar 
eclipses, lunar and planc- 
tary occultations, and rotat- 
ing planets with accurate 
surface features and lighting 
effects. 
Price: $195. 
Contact: A. R.C. Software, 
P.O. Box 1955, Loveland, 
CO 80539, (800) 759-1642 
or (303) 667-1168; fax (303) 
667-1105. 
Circle 1307 on Inquiry Card. 
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WHAT'S NEW * 


A space view of Saturn as shown by Dance of the Planets. 


Circuit Capture, 
Simulation, and 
Analysis 


f ith the release of 
Genesis, Circuit Anal- 

ysis, and Circuit Synthesis, 
MicroSim provides an inte- 
grated environment for 
electrical and electronic cir- 
cuit design, simulation, and 
analysis. 

Genesis, which includes 
MicroSim's schematic cap- 
ture program called Sche- 
matics, provides an inte- 
grated environment for 
graphical definition, simula- 


Part, 450a 
ELLAS Helps? 
Annotate... 

Etecteic at ftofc Check 
Create Netint 


Hun PSpice 


=| Run Probe 
| ewp 


Curent Errors... 


Cxtamine HelisL.. 
Examine Output... 


zs Cmád Get Pan Ts 
— SS ee 


Schematics provides an integrated environment for graphical 
definition, simulation, and circuit analysis through its direct 


interface to PSpice and Probe. 
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tion, and circuit analysis 
through its direct interface to 
PSpice and Probe. Sche- 
matics is available under 
Windows 3.0 and Open 
Windows on Sun work- 
stations. 

PSpice 5.0, part of the 
Circuit Analysis package, is 
for analog and mixed A/D 
circuit analysis. The Probe 
option can display analog 
and digital waveforms simul- 
taneously for mixed-mode 
circuit analyses supported by 
thc Digital Simulation 
option. 

The Circuit Synthesis 
package includes the Filter 
Design 5.0 program for the 
synthesis of frequency-selec- 
tive filters. The Circuit 
Analysis program supports 
DOS systems, Sun worksta- 
tions, the Mac, and the VAX. 
Price: Genesis: Windows 
version, $1250 before Sep- 
tember 30, $1750 after; 
OpenWindows version, 
$4150 and $5950, respec- 
tively. Circuit Analysis, be- 
tween $950 and $29,900. 
Circuit Synthesis: PC or Mac 
Standard Filter Design, 
$600 each; Advanced Filter 
Design, $900 each. 

Contact: MicroSim Corp., 
20 Fairbanks, Irvine, CA 
92718, (800) 245-3022 or 
(714) 770-3022; fax (714) 
455-0554. 

Cirele 1308 on Inquiry Card. 


SOFTWARE 


Design 
and Verify 
PLD Designs 


he new version of 
dV/dt Timing Diagram 
Accelerator, Doctor De- 
sign's program that auto- 
mates the tedious task of 
drawing timing diagrams, 
adds support for the com- 
pany's new Test Vector Gen- 
erator program, thus link- 
ing dV/dt to leading 
programmable-logic-device 
(PLD) simulators. Timing 
Diagram Accelerator 3.0 
also supports printers. 
Available on the Mac and 
PC, dV/dt supports timing 
verification during the pre- 
schematic capture design 
stage. The program lets you 
sketch and analyze what-if 
conditions and instantly see 
the effects of changes in cir- 
cuit timing. When you 
modify your parameters 
(c.g., change the clock 
speed), the effects ripple 
throughout the diagram. 
The Test Vector Genera- 
tor links dV/dt to PLD simu- 
lators like ABEL, CUPL, 
OrCAD/PLD, Schema, and 
Palasm. The combination 
of the two programs lets you 
design and test PLD designs 
without having to build a pro- 
totype, Doctor Design says. 
Price: dV/dt Test Vector 
Generator, $495; dV/dt Stan- 
dard DOS, $695; dV/dt 
Mac, $695; dV/dt Plus (for 
extended memory), $795; 
dV/dt Timing Diagram Ac- 
célerator with Test Vector 
Generator, $995, 
Contact: Doctor Design, 
Inc., 5415 Oberlin Dr., San 
Diego, CA 92121, (619) 
451-4545; fax (619) 457- 
1168. 
Circla 1309 on Inquiry Cord. 


WATCOM C8.0/386 


Optimizing C Compiler and Tools 
for 386 Extended DOS 


WATCOM-C/386 


for Windews 


X Interactive source- 
level debugger 


X] Generates high- 
performance code for 
32-bit protected mode 


M] Microsoft source and 
library compatible 

X Fast, tight code 

X Profiler 


M Protected-mode 
version of compiler 

® Graphics library 

XJ 100% ANSI C and 
SAA compatible 


3, Run-time compatible 
with WATCOM 
FORTRAN 77/386 


Experts Agree on WATCOM C: 


"When Novell went looking for a 32-bit compiler for use with the NetWare 386 developer's kit, the 


company selected WATCOM's., 
Fred Hommel, BYTE, December 1989 


"WATCOM C/386 is a fantastic new ANSI C compatible compiler for 386-based PC's.. 


It's clear that Novell chose wisely; this product is a winner” 


.If you have 


written your application in Microsoft C, you will love this compiler? 


J. Richard Hines, Electronic Tist, December 1989 


“Microsoft library- and source-compatibility makes WATCOM C7.0/386 ideal for porting DOS 
applications to 32-bit native mode. This compiler enables full 386 performance without 640K 


limitations.” 
Richard M, Smith, President, Phar Lap Software, Inc. 


“WATCOM is definitely the leader in object-level LAM TAR i 


WATCOM C showed shining performance” 
Computer Language, February 1989 


WATCOM C8.0/386 Professional 


¢ 100% ANSI C optimizing compiler * Protected- ` 
mode version of compiler * 386 run-time library 
abject code * Windowed source level debuggag 

* Profiler * Editor * 386 graphics library 

* MAKE * Linker * Object-code librarian 

* Object-code disassembler * Supports Phar Lag 
and ERGO DOS extenders 


1-800-265-4555 


- 


aue 


RATCOM C/386 for Windows 
^l Enables 32-bit Windows 3.0 GUI applications 


© Interactive debugger for 32-bit Windows 
GUI applications 

& Ideal for porting 32-bit Unix applic ations 
to Windows 

© 32-bit flat model simplifies 
Windows memory management 


M] Royalty-free run-time license 


' & Requires Windows 3.0 SDK, 


does not require DOS extende 


415 Phillip Street, Waterloo, Ontario, Canada NEL 3X2 


Tel, (519) 886-3700. Fax (2100) 717-4971 


WAT£OM C i a mitenah al WATCOM Syiems I 
[radenske manes are thee quegperties ef ihri imperi e ences 
C Caseig OR WATCCONM Products luc 


Show Your Hard 
Disk Who’s Boss 


F inding a particular file 
on your hard disk can be 
a frustrating job, but Imsi 
has something to help you. 
Its menuing and hard disk 
manager, MenuDirect Gold, 
now simulates a Windows- 
type interface that lets you 
move, size, and open multi- 
ple windows. You can build 
unlimited menus and sub- 
menus that ict you access 
files and programs with a 
single keystroke. 

Finding lost information 
is now easier with MenuDir- 
ect’s tree display and hard 
disk search capabilities. 
Other features include pass- 
word protection and usage re- 
porting for programs, as 
well as file undelete, pop-up 
calculator and calendar, 
and mouse support. 

MenuDirect Gold runs 
on IBM and compatible 
systems. 

Price: $79.95; $495 for 
network version. 

Contact Imsi, Inc., 1938 
Fourth St., San Rafael, CA 
94901, (800) 833-4674 or 
(415) 454-7101; fax (415) 
454-8901. 

Circle 1310 on Inquiry Card. 


Windows-Like 
interface Added 
to Fastback Plus 


graphical interface 

that lets you initiate a 
backup session with a sin- 
gle mouse-click and an im- 
proved macro language are 
two of the new features of 
Fastback Plus 3.0, Fifth 
Generation's DOS backup 
utility. 

The built-in English-lan- 
guage macro editor supports 
nesting to run other 
macros, single-stepping and 
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Finding lost information is now easier with MenuDirect's tree 
display and hard disk drive search capabilities. 


other debugging aids, sus- 
pend and resume, and a 
Record Command Timing 
feature that replays a macro 
at the same speed at which 
it was recorded. The macro 
language's built-in schedul- 
er lets you automate 
unattended backups. 
Version 3.0 backs up 
multiple volumes, such as the 
C, D, or E drives, in a sin- 
gle session. It also provides 
bindery and trustee rights 
on NetWare 286/386. The 
NetWare bindery, which 
contains information on net- 
work clients, is the founda- 
tion of client security, pass- 
word system, and 
accounting on the network. 
The program also sup- 
ports data compression and 
deletion during backup. 
Price: $189. 
Contact: Fifth Generation 
Systems, Inc., 10049 North 
Reiger Rd., Baton Rouge, 
LA 70809, (800) 873-4384 
or (504) 291-7221; fax 
(504) 291-5453. Upgrade in- 
formation, (800) 933-0108. 
Circle 1311 on Inquiry Card. 


SPREAD THE WORD 


Predict the Tides 
on the Mac 


program for newspa- 

per editors, marine pi- 
lots, sailors, surfers, and 
anyone else who needs to pre- 
dict ocean tides and tidal 
currents is now available for 
the Mac. Harbor Master, an 
ocean-tide prediction pro- 
gram, has tidal-current in- 
formation for 2300 locations 
in the continental U.S., 
Alaska, and Hawaii and a 
total] of 2900 tide locations. 
You can use it to generate 
calendars that track a loca- 
tion's high and low tides. 

The program can also 

generate tidal-current calen- 
dars with information such 
as sunrise and sunset times; 
flood, ebb, and slack; cur- 
rent speed and direction; and 
moon phase. 
Price: $149. 
Contact: Zihua Softwarc, 
P.O. Box 51601, Pacific 
Grove, CA 93950, (800) 
659-0155 or (408) 372-0155. 
Circle 1312 on Inquiry Card. 


Please address new product information to New Products Editors, 
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. Better 
yet, use your modem and mail new product information to the mi- 
crobytes. hw or microbytes. sw conferences on BIX. Please send the 
product description, price, ship date, and an address and teleplione 
number where readers can get more information. 


iconAuthor 

Supports 

CD-Audio 
conAuthor, an authoring 


] tool for developing interac- 
tive multimedia presenta- 
tions, now offers enhanced 
audio support through its 
support for Multimedia Ex- 
tensions to Windows 3.0. 
Even if you're not a program- 
mer, IconAuthor 4.0 lets 

you develop interactive multi- 
media applications that 
combine text, graphics, ani- 
mation, full-motion video, 
and audio for computer-based 
training, self-service termi- 
nals, and interactive desktop 
presentations, AimTech 

says. 

The new version adds 
support for CD-audio, wave- 
form, and MIDI sound, 
plus support for the Media- 
vision Pro Audio Spectrum 
and Creative Labs' Sound- 
blaster boards. A new inter- 
face to the program de- 
creases time spent in 
application development and 
debugging, the company 
says. 

Support for the Windows 
multiple-document interface 
lets you open more than one 
application, or duplicates of 
an application, and copy 
and paste among them. A 
zoom capability has been 
added, along with a ribbon 
bar for access to frequently 
used commands. A status bar 
provides the icon descrip- 
tion without opening the 
icon's content editor. 

Applications can run in a 
window. Support for BMP 
and RLE file formats is 
said to increase the graphics 
display speed by up to 10 
times. 

Price: $4995, 

Contact: AimTech Corp., 
20 Trafalgar Sq., Nashua, 
NH 03063, (800) 289-2884 
or (603) 883-0220; fax (603) 
883-5582. 


Circle 1313 on Inquiry Card. 


88 BYTE " SEPTEMBER 199] 


( 


s 


rr f 


4 


a f= E TE 


SS 
mE, z = - 3 = ln = 


age | 
Ww 2 "2l In those days there hved a young rebel who dec 
375.21 tyranny. He gathered about him a band of rene; 
==! that sold the same quality technology directly t 
company was called Gateway 2000. 
Over the years the people grew to love Gateways computers a 
built, sold and serviced them ~ so much so that the PC Titans felt 
à troop of outrageous mavericks. the Mighty Titans declared war o 


much ado about rolling heads and slashing prices in a fierce battle 


IM to possess a personal computer. 
cated himself 10 opposing this 
ades and fashioned a company 

the people at a fair price. That 


] the merry men and women who 

e pinch. Not to be outwitted by 
the forest people. They made 

or market share, even though their 


crusade resulted in a paltry savings. 

The battle rages today. But you know how the story ends. The Titans, having grown to lumbering 
proportions, are no match for the swift, lean woodsmen. The best value shall prevail. When it comes 
to price, quality and service, the arrow that flies straight and true belongs to Gateway 2000, the 
legendary Champion of the People. 

So buy a 


ive hl GATEVAY2000 
live happily X 


ever after. ' "Vw ie por a friend in the business.” 


GATEWAY 2000 SYSTEMS 


I6MHZ 286 VGA | 20MHZ 3865X CACHE ga 25MHZ 386 VGA 
Y $02 7 Intel™ 80386SX Processor ^ Intel 80386SX Processor ~~ Intel 80386 Processor 
v ERA Ar 1: 2 MB RAM 3 32K Cache RAM ^4MBRAM 
Y* 1.2 MB 5.25" Drive $: 1.2 MB 5.25" Drive ` 4MBRAM - L2 MB 525" Drive 
¥° L44 MB 3.5" Drive UO LAMB 3.5" Drive 3 1.2 MB 525" Drive ^ LAMB 3.5" Drive 
¥° 40 MB 17ms IDE Drive ¥° 40 MB 17ms IDE Drive CIAM MB 3.5" Drive . 80 MB l7ms IDE Drive 
with 32K Cache with 32K Cache ` 80 MB 17ms IDE Drive with 32K Cache 
T° 16-Bit YGA with 512K Y^ 16-Bit VGA wilh 512K with 32K Cache * 16-Bit VGA with 1 MB 
3* M" Crystal Scan 1024 35 14" Crystal Scan 1024 © 16-Bil VGA with 512K + M" Crystal Scan [024N] 
Color VGA Monitor Color VGA Monitor 37 M" Crystal Scan 1024 _ Color VGA Monitor 
$? | Parallel/2 Serial Ports 3* ] Parallel/2 Serial Ports Color VGA Monitor 5] Parallel/2 Serial Ports 
*- 1 PS/2 Mouse Port 3: 1 PS/2 Mouse Port 1 1 Parallel/2 Serial Ports ^ 124 Key AnyKey Keyboard 
3* 124 Key AnyKey™ Keyboard \ 124 Key AnyKey Keyboard 1: 1 PS/2 Mouse Port . Microsoft Mouse 
^ New MS DOS"! 5.0 ¥ Microsoft" Mouse C24 Key AnyKey Keyboard . New MS DOS 5.0 
$139 5 37 New c DOS HF 2 Paw eee 1 MS Windows 3.0 
| MS Windows™ 3, $: New A 
$1495 (A $1995 
BEST BUYS 33MHZ 386 CACHE $ 25MHZ 486 CACHE $ 33M HZ 486 CACHE 
3* Gel our 33 MHz 386 Cache 35 Intel 80386 Processor $ Intel 80486 Processor Y Intel 80486 Processor 
system, same configuration as X: 64K Cache RAM - 64K Cache RAM | 64K Cache RAM 
listed, with a 120 MB IDE hard 1*4 MB RAM 3*4 MB RAM a 8 MB RAM, Expands to 64 MB 
drive instead of the 200 MB drive. $5 1.2 MB 5.25" Drive = 1.2 MB 525" Drive ^ L2MB 525" Drive 


$5 144 MB 3.5" Drive 

3* 200 MB 15ms IDE Drive with 
64K Multi-Segmented Cache 

3* 16-Bit VGA with | MB 

$t |4" Crystal Scan 1024NI 


o LA MB 3.5" Drive 

3: 200 MB 15ms IDE Drive with 
. 64K Multi-Segmented Cache 

3* 16-Bit VGA with 1 MB 

35 14" Crystal Scan 1024NI 


“> 44 MB. 3.5" Drive 

-- 200 MB 15ms IDE Drive with 
64K Multi-Segmented Cache 

-. 16-Bit VGA with 1 MB 

*- 14” Crystal Scan 1024NI 


$2395 


$7 Same features as our 33 MHz 
486 Cache system except this 


2 


i d Color VGA Monitor Color YGA Monilor Color VGA Monilor 
machine has 4 MB RAM, instead — s | Parallel? Serial Pons 3* | Parallel/2 Serial Ports 1 Y Parallel/2 Serial Ports 
of8.anda 120 MB IDE hard — — 194 Key AnyKey Keyboard $ 124 Key AnyKey Keyboard - 124 Key AnyKey Keyboard 
drive, instead of the 200 MB drive — ¥* Microsoft Mouse 1 Microsoft Mouse ` Microsoft Mouse 
in our standard configuration. X* New MS DOS 5.0 Y: New MS DOS 5.0 ». New MS DOS 5.0 
$284 5 33 MS Windows 3.0 3: MS Windows 3.0 1 MS Windows 3.0 

$2695 $2995 


$3395 


EVIE 
m 
"A 
The Extras — That Don't Cost Extra At Gateway 


« 30-day money-back guarantee + Free on-sile service to most locations in the nation 

* One-year warranty on parts and labor * Replacement parts sent via overnight shipping 

» Free bulletin board technical support free of charge 

* Toll-free technical support for the life of the machine * Leasing options for commerical customers 

«Custom 124-key programmable AnyKey keyboard * Non-interlaced color monitors standard with all 
standard with all systems 386 DX and 486 systems 


Due to the volatility af the DRAM market, all prices are subject to change. Prices do not include shipping. 
sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (CST) 
New Expanded Service Hours: 6am-Midnight Weekdays, 9am-2pm Saturdays (CST) 
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| “You got a friend in the business.” 


800-523-2000 
610 Gateway Drive « N. Sioux City, SD 57049 » 605-232-2000 * Fax 605-232-2023 
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True-Color 
Imaging in 
Windows 3.0 


LAJ indows users looking 

'W for an image-creating 
and -cditing program that 
breaks out from the restraint 
of the 256-color palette and 
costs less than $500 have an 
option in WinRix. The pro- 
gram supports Object Link- 
ing and Embedding in Win- 
dows 3.1. In WinRix, OLE 
provides a direct editing 
link between images and the 
documents in which they 
are placed. Depending on 
your video display adapter, 
WinRix lets you create and 
edit images in 15- or 24-bit 
resolution. The program also 
supports standard VGA 
displays. 

In addition to adding a 
variety of image-editing fea- 
tures (e.g., process filters, 
global and spot adjustment, 
and brightness and contrast 
control), WinRix includes 
antialiased fonts and a col- 
lection of built-in clip art. 

The program supports 
color scanners from within 
the application. 

Price: $495. 
Contact: Rix SoftWorks, 
Inc., 18552 MacArthur 
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The 24-bit WinRix image creation and editing program can 
import and export files in TIF, Targa, PCX, and GIF formar. fr 


also supports Object Linking and Embedding in Windows 3.2. 


Blvd., Suite 200, Irvine, 

CA 92715, (800) 345-9059 or 
(714) 476-8266; fax (714) 
476-8486. 

Circle 1000 on Inquiry Card. 


Powerful Image 
Editing in DOS 


. empra Pro, Mathema- 

| tica's powerful program 
for capturing, manipulat- 
ing, and editing images, 
works with 24-bit images 
and can be used to edit 


pilame Usti adn 


BOXERRHF 


farme 
NE&RDE 
HERCE 
HEACCOL 


MEWCCH 


e VIEMPRAE E 


Tempra Pro 1.0's interface resembles Windows and Motif. When 
Microsoft improves Windows" memory management and I/O 
functionality, Mathematica says it will then offer a native GUI 


version of Tempra Pro. 


images of up to 8000 by 
8000 pixels in 24-bit color. 
The program uses its own 
GUI but can operate as a 
DOS application under 
Microsoft Windows. You edit 
images in scrollable, resiz- 
able windows. The program 
is a full 32-bit application, 
which is why it can handle 
such large images easily. 

The program has a wide 
range of powerful editing 
tools, including freehand 
drawing, spline-based 
curves, polygons, antialias- 
ing, tints, washes, and ad- 
vanced masking. 

Tempra Pro 1.0 works 
directly with a variety of 
scanners and can be used to 
scan images in up to 24-bit 
color. It can automatically 
dither these so that they can 
be displayed clearly. 

To edit 24-bit, 8000- by 
8000-pixel images, you need 
a 200-MB hard disk drive 
or higher. 

Price: $495. 

Contact: Mathematica, 

Inc., 402 South Kentucky 
Ave., Lakeland, FL 33801, 
(800) 852-6284 or (813) 682- 
1128; fax (813) 686-5969. 
Circle 1001 an Inquiry Card. 


System 7.0 
Adorns 
Canvas 3.0 


he System 7.0-savvy 

B version of the Canvas 
drawing package uses the 
new Mac operating system to 
connect documents to other 
applications and share text 
blocks, charts, and graph- 
ics across networks. The pro- 
gram lets you adorn sub- 
scribed items by modifying 
fonts and stretching text 
and graphics that originate 
from a word processor. 

According to Deneba, 
when Canvas subscribes to a 
document published from a 
word processor, you can 
change the size of the docu- 
ment's text, perform kern- 
ing, or customize its colors 
from within Canvas. 

You can also change the 
orientation of graphs and 
other objects. For example, 
if you publish a graph from 
Excel to Canvas, then once 
you're in the draw program, 
you can modify the shape 
of the graph. When you mod- 
ify the data in Excel, the 
modified data appears in the 
Canvas document, but the 
graph retains its modified 
shape and doesn't revert to 
its original shape. 

The program supports 
interactive TrueType ma- 
nipulation and character- 
by-character colorization. 
Technical illustration fea- 
tures include definable hatch 
patterns and automatic 
dimensioning. 

Canvas 3.0's file transla- 
tors include EPSF, Illustrator 
1.1 and 88, CGM, .DXF, 
IGES, PICT, TIF, MacPaint, 
StartUpScreen, and Mac- 
Draw I and II (read only) 
formats. 

Price: $399. 

Contact: Deneba Software, 
3305 Northwest 74th Ave., 
Miami, FL 33122, (305) 
594-6965; fax (305) 477- 
5794. 

Circle 1002 on Inquiry Card. 
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WHAT'S NEW * 


Compress 
Windows Video 
Using Fractals 


terated Systems, a com- 

pany that early this year 
released a hardware/soft- 
ware combination that uses 
fractal transforms for com- 
pressing and playing full-mo- 
tion images on PCs with a 
YGA screen, now offers a 
similar kit for Windows. 
The company also offers 
Windows support for com- 
pressing still-color images. 

The P.OEM Windows 
Developer's Kit for gray- 
scale, full-motion video is 
an add-on to the P.DEM 
Grayscale Video Develop- 
er's Kit. The Windows kit, a 
library for C compilers, lets 
you develop applications that 
incorporate software-based 
video without Microsoft's 
Multi-Media Extension, It- 
erated Systems says. 

While the gray-scale 
video and still-color kits re- 
quire special hardware to 
compress the video images, 
the end user isn't required 
to buy special hardware to 
run the application. Video 
software decompression oc- 
curs in real time. Quarter- 
screen, gray-scale video can 
be played at speeds of up to 
30 frames per second on 
a 33-MHz 386. 

The Windows kit sup- 
ports the playback of gray- 
scale video in a quarter- 
screen window at 160- by 
100-pixel or 160- by 120- 
pixel resolution. Compres- 
sion, done on a P.DEM . 


NEWS 


768K Before 


10K After 


lterated's P. OEM compression technology uses fractal 
transforms to compress images. The uncompressed image at left 
consumes 768K bytes. The compressed image at right consumes 


IOK bytes. 


Fractal Transform Image 
Compression Board with 
compression software, takes 
about 1 second per frame. 
Or you can-use the com- 
pany's Fractal Factory 
Compression Service. The 
size of the compressed file 
varies from 250 to 500 bytes 
per frame. 

The Windows Develop- 
er's Kit requires either the 
P.OEM Color Stillframe 
Developer's Kit ($2995) or 
the Grayscale Video Devel- 
oper's Kit ($3395). The com- 
pression board (a full-slot 
ISA bus board based on an 
Inte] 960 RISC processor 
and eight custom application- 
specific ICs) with software 
costs $9850. You can incor- 
porate sound via Digi- 
speech, a PC sound system 
from Digispeech, Inc. 
Price: Windows Develop- 
er's Kit for gray-scale video, 
$995; Windows Develop- 
er's Kit for color still-frame 


Stork lets you create a 
professional installation 
procedure in WYSIWYG 

mode without requiring 
the use of programming 
or a script language. 
From the add menu, 
you can specify check- 
box menus and 

radio buttons that 

will appear in the 
installation menu. 
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images, $995. 

Contact: Iterated Systems, 
Inc., 5550A Peachtree 
Pkwy., Norcross, GA 
30092, (404) 840-0310; 
fax (404) 840-0029. 
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The Stork 
Delivers Easy 
installation 


o you've written and 


debugged your program. 


But wait—you're not done 
yet. You still have to write 
the installation procedure. 
That's where the Stork 
comes in. 

The Stork, for DOS- 
based programs, automates 
the process of creating a 
user-friendly installation 
procedure. It has tools for 
configuring the disk organi- 
zation, creating the inter- 
face that the end user sees, 
specifying system checks, 
and building the media set. 
The Stork's Make Menu 
tool lets you create a profes- 
sional interface for the end 
user of your application to 
indicate which product op- 
tions will be required during 
installation. 

The Disk Manager tool 
lets you organize all the pro- 
gram's files on your media. 
When you revise the applica- 


PROGRAMMING TOOLS 


tion, you load new files into 
the product directory, and 
the Disk Manager tool indi- 
cates which files need to be 
added to the disk set. It also 
tells you if any files have out- 
grown their disk. The Stork 
can automatically create the 
installation procedure. 
Price: $175. 

Contact: Island Systems, 7 
Mountain Rd., Burlington, 
MA 01803, (617) 273- 
0421; fax (617) 270-4437. 
Cirele 1005 on inquiry Card. 


No More 
PCL Coding 


esign-a-Form lets you 

integrate forms into ap- 
plications programmed in 
dBase, Paradox, R:Base, 
Clipper, and other lan- 
guages. Bytech Business Sys- 
tems says the tool lets you 
create a complex form by po- 
sitioning type, rules, copy 
blocks, and graphics charac- 
ters where you want. De- 
sign-a-Form then creates a 
file containing the Printer 
Control Language codes that 
you copy into your applica- 
tion. You send the form to the 
printer and then the data. 
Form and data print in one 


Version 2.0, currently 
under development, supports 
internal scalable fonts of 
the LaserJet ITI and has the 
ability to print portrait and 
landscape modes on one 
sheet, center text, do varj- 
ous weight combinations for 
border lines, and perform 
other tasks. 

Price: Current version, 
$185; version 2.0, $239. 
Contact: Bytech Business 
Systems, 5C Medical Park 
Dr., Pomona, NY 10970, 
(914) 354-8666; fax (914) 
354-5433. 
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THE WORLD'S FIRST & ONLY 
MULTI-MEDIA OPTICAL DISK/CD-ROM DEVICE 


Megasys 2000 


ALL THREE * REWRITEABLE 

| ar - One Gigabyte per Cartridge (approx.) 
DEE i 
| sí One Gigabyte per Cartridge (approx.) 
ONE LOW PRICE * CD-ROM 


5"(680MB) & 3"(128MB) Standards 


°5 1/4" FORMAT 


"T Opica That Dem 
Eee" 
io 


ean 


mur 
Send a 


— Fer 
only $4995 00 


1-800-634-2797 
NSB 1-800-MEGASYS 


VATIONAL SERVICE BUREAU, INC. * 5990-K UNITY DRIVE * ATLANTA * GA * 30071 
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CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD AND 
MONITOR USING... 


COMMANDER 


by cybex 


ETU 


A B z 0 É n 

puna ee 
Tt s = 
psa hl 


COMMANDER 


-ONriv ADEE 


@ No external power 
e ‘One-Touch’ selection 
@ Shows PC power status 
e "AutoBoot" Feature boots attached computers without operator intervention after power failure 
€ Mix PC, PC/XT, PC/AT and PS/2 
€ Mouse support available 
e TIL (MDA, CGA, EGA) up to 600 feet away 
e VGA up to 400 feet 
@ Each unit accommodates from 2 to 8 PCs 
e Up to 12 units can be cascaded 
e Mounting kit available for 19" rack installation 


Dealer Program Available 


Cybex Corporation 


2800-H Wallace Ave. & Huntsville, Al 35805 € (205) 534-0011 @ FAX (205) 534-0010 
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Industrial- 
Strength Project 
Management 


A project management 
program currently in 
use in European automo- 
tive, power, banking, and 
construction firms is now 
available in the U.S. with 
an enhanced GUI and more 
detailed resource manage- 
ment. Texim Project for the 
PC combines task, resource, 
and cost information for 
comprehensive project over- 
view and management 
reports. 

The program lets you 
create reports for any level of 
management so that the re- 
cipient receives only relevant 
information. Password pro- 
tection lets you protect files, 
and when it is operated on a 
LAN, the program supports 
file locking. A merge func- 
tion lets you update sub- 
projects and roll them into 
the total plan. 

The program's interface 
provides WYSIWYG reports. 
It also supports PostScript 
and color PostScript devices. 
. . For large and small proj- 

ects, the program handles 
project management needs 
through multilevel work 
breakdown structuring. 
Texim Project's organiza- 
tional breakdown structure 
capabilities match the organi- 
zation of a company and let 
you track resource schedules 
and costs. Overloading is 
detected through options 
such as leveling and limited 
resource scheduling. The 
program's OBS concept of 
pool hierarchies mirrors 
the WBS. 
Price: $1295. 
Contact: Texim, Inc., 833 
Portland Ave., St. Paul, MN 
55104, (612) 290-9627; fax 
(612) 290-9631. 
Circle 1008 on Inquiry Card. 


Texim Project's split-screen view displays a resource bar chart 


and a load profile for the same resource. The program supports 
up to four windows, each with its own screen of a file. 


Protect Your 
Legal Interests 


B t's Legal, Parsons Tech- 

@ nology's program that lets 
you protect your legal inter- 
ests, adds 13 new documents 
and extensive legal assis- 
tance in version 2.0, the com- 
pany says. The program 
walks you step-by-step 
through the preparation of 
24 binding legal documents 
in all. 

New to version 2.0 is the 
durable health-care power-of- 
attorney document that lets 
you determine who should 
decide the extent of life- 
sustaining measures in the 
event of a debilitating ill- 
ness or accident. Other new 
documents concentrate on 
consumer affairs and busi- 
ness contracts, including 
credit and consumer letters, 
employee documents, con- 
sulting/independent contrac- 
tor agreements, equipment 
leases, and bills of sale. It 
also offers a form for board 
of directors minutes. 

The new on-line legal- 
support system consists of a 
legal guide and a glossary 
of terminology to help you 
understand the law. 

Price: $69. 
Contact: Parsons Technol- 
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ogy, 375 Collins Rd. NE, 
P.O. Box 3120, Cedar Rap- 
ids, LA 52406, (319) 395- 
9626; fax (319) 395-0217. 
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Save Money 
on Your Credit 
Card Bill 


I ost credit cards make 
you pay interest on 
your outstanding balance. 
You probably realize that the 
more you pay each month 

on the balance, the less inter- 
est you have to pay. But 

how do you tell how much 
money you save by doing 
this? 

The Banker's Secret 
Credit Card Software is de- 
signed to solve this prob- 
lem. It lets you quickly calcu- 
late how much money you 
can save through the use of a 
variety of prepayment 
schedules on all your credit 
cards. 

Price: $25. 

Contact: Good Advice 
Press, P.O. Box 78, Eliza- 
ville, NY 12523, (800) 
255-0899 or (914) 758-1400; 
fax (914) 758-1475. 
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Ten Pop-up 
Financial 
Calculators 


inance10 2.1 offers 10 
financial calculators that 
you can run as a stand- 
alone or RAM-resident 
program. 

The 10 calculators are 
bond yield to maturity, de- 
preciation, financial man- 
ager's rate of return, internal 
rate of return, individual 
retirement account, lease ver- 
sus purchase analysis, loan 
amortization schedule, per- 
sonal financial statement, 
present value/ future value, 
and statistics. 

Price: $69.95. 

Contact: The Financial 
Software Company, P.O. 
Box 481290, Los Angeles, 
CA 90048, (800) 332-2983 
or (213) 931-1527. 

Cirele 1009 on Inquiry Card. 


Throw Out 
Your Checkbook 


Ithough computerizing 

your business has many 
advantages, it can also have 
disadvantages. One of the 
more mundane disadvan- 
tages is that when you buy an 
accounting program you're 
often required to buy pre- 
printed blank checks. 

Bottomline Technol- 

ogies’ solution to this prob- 
lem is LaserCheck. Togeth- 
er with a special dry ink 
called magnetic-ink charac- 
ter-recognition toner, the 
program lets you issue 
checks from blank paper. 
The initial version of the 
program supports the Laser- 
Jet II, IID, III, and IID. 
Price: $795; toner car- 
tridge, $159. 
Contact: Bottomline Tech- 
nologies, Inc., 1 Court St., 
Exeter, NH 03833, (800) 
243-2528 or (603) 778-1924; 
fax (603) 778-3975. 
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Why Pay For A "Pot 'O Gold" 
When You Can Have The RAINBO 


| e Compatatible: 
| Model didi iini M 1402 | CM-1406 Auto-sizing, auto-phasing, and 
| automatic horizontal scan-rate 


Size adjustment, 30-38Khz (CM-1402), 


plus 48Khz (CM-1448). 
s Reliable: 


Screen Non-Glar Rainbow's 0.2% defect rate surpasses 
ac i mi industry standards. 


Resolution 1024x768 1024x768 640x480 e Guaranteed: 
(Max) Non-Interlaced | Interlaced Rainbow VGA monitors from TECH 101 
feature an extended 15-month warranty. 


Video 
libito ff^ 65 Mh2 | a5.Mhe Mhz | 30M | Mhz x- 
be Lr (30-38)/48 Khz | 30-38 Khz |30-33 Khz RAINB O Mfg. by MELTA 


rt Lh o RS 
17962 Sky Park Cir. Suite E 


AC 115/230 V Seiectable, 50/60 Hz Irvine, CA 92714 
Tel: (714) 261-5141 Fax: (714) 852-1448 
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Reasons to buy an 
LSI PROFESSIONAL 
COMPUTER 


030 Day Satisfaction 
l Guarantee 


OSatisfied Customers Like... 
BOEING 
ROCKWELL INTL. 
CHRYSLER 
ARCO 


LIToll Free Tech Support 


OTop Rated MICRONICS 
Motherboard 
Options Available 


OComplete line of 386 and 
486 ISA and EISA Systems 


t ia aa P "d 
"4 ree aL 
- = 1 "1 
x. E i - F 
“| 


Upgrades /Exchanges From Super VGA Systems 


| Vale 5 wg. Standard VGA (640x400, 16 color) deduct $100 | 
j EA ES A *4MBR A GA 1MB (1024 ai 256 colors add $80 
STANDARD FEA TURES PRA 4 MB RAM, 120MB HD, Surer Ads ^ tuper VGA 1MB C1024 mi 268 colore) ed H6 | 
80486 33MHz 32 Bit Intel CPU 101 Enhanced Keyboard oui ein T EJ 
4MB RAM-Expandable to 64MB 14" Non Interlaced SYGA Monitor, .28 dot vrs 120MB ee "ras: mm | 
MICRONICS Motherboard, Phoenix BIOS 1MB VRAM (1024x768 at 256 colors) E u— S850 
64K Cache (expandable to 256K) 1.2 and 1.44 MB Floppy Drive 40 to 336MB (ESDI 16ms) ms | 
Desktop Style Case (Tower Option available) 120MB 19ms IDE Hard Drive | dd ie TOME [ESO Tate ot BIA Daalia Giaa, exes 
8 Expansion Slots (ISA 16 bit) Serial, Parallel & Game Ports | 40 to 760MB (SCSI Ima) $2450 | 
EISA System =- Add $1000.00 1 Year Limited Warranty-Parts and Labor — ^, “0'e 1-2 Gigabyte (SCS! 15a) -— 
wi 7-32 Bit EISA slots, 1-16 bit ISA Logitech Mouse and Windows 3.0 -7g 7 m 
220W Switching Power Supply MS-DOS 3.3, 4.01 or 5.0 Included HD Upgrade oh lai, 


All LSI Professional MICR NICS 
Systems Are FCC Certified authorized distributor 
| Components / Accessories 


Super VGA 386/33 System mponents/ Acc 
386/33 Features 386 I5MHz Super VGA i uen eeu Wis 25 


Logitech Trackman Serial — $89 


386-33 MHz CPU with RAM , 
64/128K SRAM Cache Sint VGA tae Display EAK VGA Card Logitech ScanMan Grayscale $315 
| 4MB RAM, exp. to I6MB — Logimouse w/Windows 3.0 $129 
Super VGA Card (512K) Logimouse Cordless $139 
and 14" SYGA Color 
Monitor (1024x768, 1.2MB Floppy $75 
interlaced, .28 dot} a 1.44MB Floppy wfbracket $79 
1.2 and 1.44 Floppy Drives 386SX 20MHzs ystem IDE cniri. with I/O $30 


UltraStor ESDI 32K Cache $175 
Ultra EISA/ESDI cntrl, $795 


| 120MB 19ms IDE Hard Disk 
Desktop Case, 220W PS 


40MB, 1MB, Monochrome 


2 Serial, 1 Parallel, 1 Game 
| 101 Enbanced Keyboard $945 4 00 Printers 
| auis me PE: a B — Brother 1324 (24 pin, 9 font) $259 
BUOWS .».€ inciu " 
Epson LO510 (24 pin) $309 
New Law Price! 286 12M Hz System Panasonic 1123(24 pin) — $279 
ew rice; 40MB, 1MB, Monochrome Citizen GSX 140 (24 pin} $289 
Color Kit for Citizen $50 
$1 $3 4 5 00 $695, Laser Piten (teat tore 
P . : Brother 8V (HP Ul comp.) $1595 
HP Lasers SCALL 


Complete Color System Quality Service and Support Since 1984 
Locations Nationwide, including OUR NEWEST STORE 
12110 WESTHEIMER, HOUSTON TX 77077 


(713)497-7887 


——— um E 1701 Greenville Ave #602 2132 N. Collins — 17338 Southcenter Pkwy, 14220 NE 20th #D — 10773 SW Bvtn.-Hills, Hwy 4151 Beltline Rd. #120 
LUCKY STAR INTERNATIONAL Richardson, TX 7508] Arlington, TX 76011 Tukwila, WA 98188 Bellevue, WA 96007 Beavertan,OR97005 Addism, TX 75244 


(214)690-6110 — (817)265-1883  (206)575-9060  (206)643-2673 (503)671-0961 (214)702-8588 


Hours 1-800-966-5825 1-800-966-4056 1-800-367-5825 1-800-336-5825 1-800-348-5825 1-800-966-7687 
Mon-Sat 9am-6pm 
C.S.T/PS.T, Copyright 1991 Lucky Computer Company. Lucky Star international, MS-DOS, Intel, Micromics, anc trademarks of their mipective companies. AU Price Specification subjects change. 
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Everyone 


makes claims. 


When the industry wants 
product testing taken to the nth 
degree, they take it to NSTL. 


In every field, one name sets the 
standard. In microcomputer testing, 
the name is NSTL, the leading 
independent testing lab. 

The NSTL comparibility certification 
seal on a product says that it withstood 
the toughest lab in the industry — and 
its ready for your business. 

The seal saves you a lot of comparison 
and guesswork. [t says you'll find the 
product compatible with a wide range 
of business applications and hardware. 
it helps you make the right choice. 


Real-world testing for real- 
world use. 

Beyond compatibility testing, we 
access nearly every conceivable 


problem — from engineering-level 
hardware bugs to the everyday usability 
of business software. 

And we tesr wirh rhe end-user in 
mind, in a real-world environment, just 
the way your staff uses equipment. 
Except our trials are more punishing. 


Our publications, and others 
that publish our work. 

ln a separate facility we also do 
comparison testing for our own Ratings 
Reports: Software Digest”, Software 
Digest Macintosh, PC Digesi*, LAN 
Reporter", and MicroSystems Reporter" 
They're read by people who purchase 
an average of more than $500,000 in 
microcomputer hardware and software 
annually. 

And because of the respect we've 
earned, some of rhe industry's leading 
publications, like Data Communications, 
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We make sure. 


LAN Times, Unix World and Datapro 


Research Group publish our test results. 


Look for the NSIL seal and 


be sure. 

Experts rely on the NSTL name: 
now you can, too. The final test of a 
product is its compatibility in a 
business environment. The NSTL mark 
tells you it’s already mer that test. Look 
for it when you compare products. 


Plymouth Corporate Center, 

Box 1000, Plymouth Meeting, PA 19462 
215-941-9600 

Micro Channel" amd OS/ 2" are ttademaths of the [BS Corporation 


A Platform 
for Wireless 
Communication 


he Cellular Data Sys- 

tem 120 provides a light- 
weight communications 
platform that integrates cellu- 
lar, modem, and interface 
technologies for wireless 
communications using the 
existing voice cellular phone 
network. When combined 
with a laptop or notebook 
computer, the CDS 120 
adds wireless communica- 
tions to field computing. 

You can hook up such 
telephone devices as fax ma- 
chines, credit card verifi- 
ers, or internal fax modems 
to the CDS 120 and operate 
them in wireless mode. The 
CDS delivers up to 15,000 
bps throughput. 

I/O interfaces include an 
RS-232 serial port; two RJ- 
11 ports; an RJ-45 port for 
connecting modems, tele- 
phones, and the handsets; 
and a terminal-node control- 
ler antenna connector. The 
CDS 120 includes a 3-W 
transceiver. 

An internal battery pro- 
vides about 2 hours of com- 
munications. It includes 
Microcom's Carbon Copy 
Plus communications soft- 
ware, a portable knuckle an- 
tenna, a vehicle adapter, a 
cigarette lighter adapter, and 
a cellular handset. 

Price: $3299. 

Contact: Vital Communi- 
cations, 3366 Hillside Ave., 
, New Hyde Park, NY 
11040, (516) 294-5424; fax 
(516) 294-5423. 
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Carbon Copy 
Takes Over 
Windows 


he new release of Car- 

bon Copy Plus combines 
remote control across asyn- 
chronous connections and 


WHAT'S NEW 


+. COMMUNICATIONS 


The external status indicators of the Cellular Data System 120 
keep you abreast of important information, such as low battery 
power, roam, lock, no service, and test, 


LANs with support for re- 
mote Windows applications 
across a LAN. 

Carbon Copy Plus 6.0 
has two components, one for 
communications between 
modems and the other for 
communications over a 
LAN. You can use both com- 
ponents at the same time to 
communicate from any PC 
on a LAN to PCs off the 
LAN. This means you can 
call into a LAN from a re- 
mote site and take over any 
system on the network. 

Another highlight of the 
program is that you can take 
over another networked sys- 
tem that is running Windows 
from any PC on the LAN, 
even one not running Win- 
dows. This function is al- 
most impossible to carry out 
across modems, however, 
because of the large amount 
of data passed back and 
forth. 

Carbon Copy Plus 6.0 
supports Novell NetWare 
LANs (version 2.15 and 
higher) and NetBIOS LANs, 
including 3Com 3 + Share, 
IBM PC LAN, and AT&T 
StarLAN. 

Price: Unlimited license 
for one LAN plus support for 
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one asynchronous host and 
one remote, $199; additional 
host or remote licenses, 
$119 each. 

Contact: Microcom, 500 
River Ridge Dr., Norwood, 
MA 02062, (800) 822-8224 
or (617) 551-1000; fax (617) 
551-1007. 
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Network 
Management 
Does Windows 


he new version of Hori- 

zons Technology's LAN 
Auditor sports an easier-to- 
use Microsoft Windows in- 
terface and lets you create à 
database of inventory and 
configuration information 
for PCs on a LAN running 
Novell's NetWare, Micro- 
soft's LAN Manager, or 
Banyan's Vines network 
operating systems. 

Rather than requiring the 
network administrator to 
enter the data, the software 
automatically goes out onto 
the LAN, audits the de- 
vices, and captures their con- 
figuration data, the com- 
pany reports. 

Price: 50-user license, 
$495. 


Contact: Horizons Tech- 
nology, Inc., 3990 Ruffin 
Rd., San Diego, CA 92123, 
(619) 292-8320; fax (619) 
292-7321. 
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Notework Adds 
Windows 
to E-Mail 


he Notework for Win- 
dows interface works in 
tandem with the Notework 
E-mail program for DOS, 
letting you send and receive 
mail in both environments. 
Notework supports the 
Message Handling Service 
protocol for store-and-for- 
ward message distribution 
over networks. With the 
new Windows package, you 
can manage your E-mail in 
a GUI, but if you're in DOS, 
you can handle your mail 
through the Notework DOS 
TSR program. 

The add-on lets DOS and 
Windows users on the same 
network exchange mail and 
telephone messages without 
worrying about which envi- 
ronment their correspondents 
are operating in, the com- 
pany says. The company pre- 
served in the GUI version 
the menu structures and pop- 
up notepads found in the 
DOS version. 

Price: Standard Notework 
E-Mail package: installation 
kit, $99; for two users, 

$99: for 10 users, $399: for 
50 users, $1499. Notework 
for Windows interface: for 
two users, $49; for 10 
users, $199; for 50 users, 
$749. Novell NetWare own- 
ers qualify for a free 30-day 
trial program. 

Contact: Notework Corp., 
72 Kent St., Brookline, MA 
02146, (800) 767-6683 or 
(617) 734-4317; fax (617) 
734-4160. 
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| “when the full 16 stations included 
in the test were active. The Tangent 
Multi-Server 433e was still the fastest...” 
TT, PC Week 1/7/91 


nn WEEI 
Lat WEEN 
Tangent Server Maintains Performance Lead 
As LAN Size Increases 


| EB deed baro Haekmdech Powercarke Bian [O ChG Lapenmens faris dAAIE, AI 
| nmm] Mus WEACANES — 1] Deuil Compubel Spacers 4078. 
ATAT Compl prises : 
Cee Doped pelarna Bild) E HH Dengue! Compates Mali Spies d Els 


E Mic. Leclerc DNI 
“A consistently strong performer across 
all tests, the Tangent model 433e stands 


out in this group.” PC Magazine April 16, 1991 


PC Magazine, April 16,1991 |1 


Tangent Multi-Server 433ms | — 
Capable of replacing 5 to 10 conventional servers. 
+ Intel 486-33 MHz EISA 


TANGENT COMPUTER INC. « Up to 64 MB RAM 
+ SCSI Drive Arrays Up to 12 GB 
| i Tangent Model 433e * Continuous 1-3ms Average Access 
MAGAZINE by Bill O'Brien * Up to 4 Ethernet Ports or 96 Serial Ports 


* UNIX or NOVELL Configurations Priced from $14,900 
Tangent 433e / 425e 

Our high-end, award winning engineering workstation. 
! * Intel 486-33 or -25 MHz EISA 

Tree se Us Em re » 200 MB to 2.4 GB of Disk Storage , 
A “The big wi ris the Tangent...” . * EISA Caching 32. Bit Disk Controller ` 
| € & wins) BYTE, October, 1990 2 Non-interlaced SuperVGA Monitor Priced from $5,995 
Tangent 433i/ 425i i y 
ARKS — A486 afa 386 price. = i ES 
nans ———— |” + Intel 486-33 or-25 MHZ ISA a 
Se 5 i|]. +105 MB Up ta 2.4 GB of Disk Storage 

* Choice of IDE, ESDI or SCSI. [ 

* Non-interlaced SuperVGA Monitor Priced from $3,695 
486 your way. Tell us your applications and operating environment: 


and.we'll configure a system to meet your needs 100%. Then we'll build, 
test and ship your system. Pronto. - 


EDITORS" 
CHOICE Tangent Computer's foray into the 


April realm of the EISA bus Is represented 
mm by an investment-quality machine. 


We're here when you need us. Our sales and support engineers are 


When the editors got through writing about Tangent 80486 ipis telephone. . . 
systems, they didn't leave us a lot to say. Except price. First, Tangent is your first call for affordable high performance. 


compare performance, Then compare price. What you'll see 

is that Tangent is the price-to-performance leader in 486 Call toll free: 1-800-223-6677 
systems, with a range of models designed to fit any need. ! 

*All pricing subject to change without notice, ©1991 Tangent Computer. —— — TAN GEN T 
Tangent is a registered trademark of Tangent Computer, Inc. 486 is a — s 


registered trademark of Intel Corporation. Other product names may be the du md Airport ae Burlingame, MAE 
trademarks or registered trademarks of their respective companies. Cirele 656 on Inquiry Card. Phone: 415/342-9388 FAX: 415/342-93 
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“It works for me" 


Richard Ferencz 

Director, Systems & Automation 

Reemay, A member of the InterTech Group, Inc. 
Nashville, Tennessee 


Let DEXPO work 
for you today. 


Call 800/87-DEXPO 

to register. Or fill in and fax 
or mail the attached form for 
more information. 


DEXPO Fall is only a short bus ride 
from DECUS" Fall. We encourage all 
DECUS attendees to register early to 
attend DEXPO. 


+Digital Equipment Users Society 


"I use DEXPO to look ahead. I make 
decisions on what vendors l'm going 
to approach and find out what new 
products are out there." 


Richard Ferencz's time is valuable. As 
Director of Systems and Automation at 
Reemay - a large manufacturer of non- 
woven fabrics — he has a host of deci- 
sions to make - and a lot of options to 
choose from. With a dozen VAX's 
already in place at Reemay's highly 
automated plant, Mr. Ferencz is looking 
for products that will maximize efficien- 
cy and productivity. Products like net- 
working software for PCs and MACs, 
new development tools for the VAX, 
mass storage, X terminals, and business 
software. 


How does Mr. Ferencz leverage his 
time? For the past four years he has 
attended DEXPO to see what's new, to 
evaluate vendors and products, and to 
talk one-on-one with technical represen- 
tatives. Time is critical to Mr. Ferencz, 
and DEXPO gives him a chance to 


DEXPO can work 
for you, too. 


Over the years, DEXPO has been the site 
for significant new product introduc- 
tions and for the announcement of 
strategic alliances. In addition, DEXPO 
has been the chosen forum where com- 
panies new to the DEC™ marketplace 
show their products. In short, DEXPO is 
your window into what's happening in 
the DEC marketplace. 


In addition to all the new products 
you'll see at DEXPO, you can talk 
directly to technical representatives and 
tackle problems on the spot. More 
importantly, you can see how a particu- 
lar product or products can "work for 
you.’ DEXPO lets you work smarter, 
not harder. 


DEXPO Fall 


"touch and feel" the latest products, and. December 9-11 , 1991 

lo get solid information quickly. DEXPO ‘ 

works for Richard Ferencz. Disneyland Hotel 
Anaheim, California 

a SE ee ee a Ta a ee SS SS Te ETT 

Yes! 1 want DEXPO to work for me. Send me more information. 

| I'm interested in: Exhibiting Attending 

| Name 

| Title 

| Company 

| 

i City State Zip 

i 

: Phone(___) 

p= FAX: 617/730-5708 

| DX] Mail: DEXPO Fall 

1050 Commonwealth Avenue 

i Boston, MA 02215-1135 


DEC and VAX are registered trademarks of Digital Equipment Corporation. 
BY 


Notebooks: USA Made, FCC 'B' 


Features: RAM Exp to 4MB, 1.44MB Floppy, 640x480 

VGA CCFT LCD Backlit Display, 83-Key Key- 

board, 3 Hour Battery, External VGA Port, Serial, 

Parallel Ports, And Weighs ONLY 6.5 Pounds!!! 
Windows V3.0 $70, With System Purchase 


386sx 20MHz Notebook, 40MB | 
Hard Disk, 2MB RAM $2095 


386sx 20MHz Notebook, 20MB ) (386sx 20MHz Notebook, 20MB 

Hard Disk, 2MB RAM $1865 ] | Hard Disk, IMB RAM $1795 
386SX 16MHz Upgrade your Strobe computer 286AT 16MHz 
System $976 motherboard, and protect your investment. System $853 


ii 


STANDARD FEATURES 
386DX 25MHz ) |12MB Flopy Dive 386SX 20MHz 
System $1135 1.44MB Floppy Drive 32k Cache $1075 
44MB Hard Disk, 28ms Access 


One Year Parts Warranty | 640x480 Mono VGA Monitor Unlimited Tech. Support 


800x600, 256K VGA Card 
386DX 40MHz 1:1 IDE Dual HDC / FDC Controller 386DX 33MHz 
64k Cache $1375 n Ra oe m. dae GamePot| (64k Cache $1199, 


PR DOS, 05/2, Novell, Unix Compatible 
Lifetime Labor Support Free Mouse With System 


486 25MHz, 4MB 486SX 20MHz | 486 33M Hz, 4MB 
128k Cache $1895] | System $1495 | 128k Cache $1995 
1024x768 Multisync (non-interlaced), with 1MB 1024 Video Card For $295 


Upgrade The Hard Drives: 88MB HD, 18ms $125 104MB HD, 17ms $195 } 
142MB HD, 15ms $225 210MB HD, 15ms $450 360MB HD, 15ms $1195 


Upgrade Memory To: 2MB RAM $65 4MBRAM $149 8MB RAM $320 


MotherBoards 5 YEAR EXTENDED 
386 25MHz No Cache $355 WARRANTY Optional. 
386 33MHz, 64K Cache — $465 72 HOURS BURN-IN. 
486 25MHz, 128K Cache $1065 CALL FOR DETAILS. 

QUSS a 


A. FAR PE 
5 EE?t 559G varini Y been (000) 888-5095 
15480 Arrow Hwy. #201, Baldwin Park, CA 91706, Info (818)962-0060 Fax (8183)813-1483 


Open 9AM to 5PM, PST 


Monday - Friday 
10AM to 3PM, SAT. 


Circle 654 on Inquiry Cord (RESELLERS: 655). 


Micro Focus 
Does Windows, 
Mainframes 


ersion 2.5 of Micro 

Focus COBOL/2 sup- 
ports the ANSI 1985 CO- 
BOL specification for intrin- 
sic functions for coding 
calendar, business, mathe- 
matical/statistical, trigono- 
metric, and character/string 
handling activities for DOS 
or OS/2. The compiler lets 
you write applications that 
run under Windows 3.0 
through its extensions for 
screen handling and direct 
access to the Windows ap- 
plication programming inter- 
face, Micro Focus says. 

A hew common commu- 
nications interface supports 
cooperative processing ca- 
pabilities. The CCI is the 
same for all programs re- 
gardless of the underlying 
communications protocol 
being used, according to the 
company. Version 2.5 sup- 
ports NetBIOS on DOS and 
OS/2, OS/2 named pipes, 
APPC on OS/2, and Novell 
IPX on DOS. Plans also 
call for support for TCP/IP 
on DOS, OS/2, and Unix, 
and APPC on MVS, Version 
2.5 adds COMP-1 (32-bit 
real) and COMP-2 (64-bit 
real) floating-point data 


The company's new CO- 
BOL/2 Toolset provides util- 
ities that improve report- 
writing capabilities; reduce 
memory constraints; and 
provide for low-level debug- 
ging, advanced screen han- 
dling, and advanced file han- 
dling. XM, the Toolset's 
memory extender, supports 
the DOS Protected Mode 
Interface standard, increas- 
ing available memory from 
640 KB to 16 MB. 

The COBOL/2 Work- 
bench provides the capabili- 
ties of the compiler and 
Toolset plus more COBOL 
programming utilities. The 
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A Micro Focus COBOL/2 application running in Windows. 


generated code executes 
quickly due to the package's 


telligence facility provides 
real-time analysis tools. 


Price: COBOL/2, $750; ı global optimization tech- 
Toolset, $750; Workbench, niques for analyzing all of an 
$2500. Ada application and opti- 
Contact: Micro Focus, mizing across package 
2465 East Bayshore Rd., boundaries, including the 
Suite 400, Palo Alto, CA run-time system. 
94303, (800) 872-6265 or Included with the pro- 
(415) 856-4161; fax (415) gram is a new source-level 
856-6134. debugger and a profiler 
Circle 1017 on Inquiry Card. with graphical capabilities. 
Pun The profiler lets you pin- 
int performance bottle- 
Develop Ada cs in applications as 
they are executed. 
Programs RISCAda/SPARC's bind- 
Under Motif ings include X View and 
Posix. 
ISCAda/SPARC, an Price: $6000 to $12,000 
Ada development envi- per workstation or server. 


Contact: TeleSoft, 5959 
Cornerstone Court W, San 


ronment for RISC worksta- 
tions running the Motif GUI, 


includes an optimizing Diego, CA 92121, (619) 

compiler that uses the Tele- 457-2700. 

Gen? Ada Optimizing Circle 1018 on Inquiry Card. 

Compiler Technology while — ~ 

offering a set of Ada bind- 

ings to industry standards. A Modern 

The initial version of the 

program runs on SPARC- Dialect of Lisp 

based workstations and 

servers from Sun Micro- dScheme is an inter- 

systems. preter for the Scheme 
TeleSoft says RISCAda/ programming language that 

SPARC compiles typical ap- runs on the PC, Atari 

plications to unoptimized ST/Mega, and Mac. The 

code at over 2450 lines per program, which Schemers 


minute and generates opti- 
mized code at over 1650 lines 
per minute on a Sparcsta- 
tion 1. The company says 


calls a "modern Lisp,” of- 
fers a dedicated Lisp editor 
with automatic indentation 
and parenthesis matching. It 
also has color-coded ex- 


pression categories for distin- 
guishing between system 
messages, evaluated mes- 
sages, and unevaluated 
messages. 

The program, aimed at 
educational users, also sup- 
ports incremental compila- 
tion. Version 3.4 supports a 
standard Scheme mode that 
more closely matches the 
IEEE standard, along with 
the educational mode that 
corresponds to the com- 
pany's textbook, The Schem- 
ers' Guide. 

Price: $49.95. 

Contact: Schemers, Inc., 
4250 Galt Ocean Mile, Suite 
7-U, Fort Lauderdale, FL 
33308, (305) 776-7316. 
Cirele 1020 en Inquiry Card. 


The Force dBase 
Compiler Gets 
SuperMake 


F orce, the dBase com- 
piler that doesn’t require 
a run-time interpreter, now 
includes a SuperMake utility 
for network environments. 
SuperMake, designed for the 
distributed processing of 
applications on a network, 
lets you use individual net- 
work nodes to make different 
parts of an application. 
According to Sophco, 
you use SuperMake to create 
make files that contain spe- 
cific instructions about 
which files within an appli- 
cation must be relinked or re- 
compiled. Any network 
node can read the make files, 
the company reports. 
Force eliminates the 
need for the run-time inter- 
preter by producing native 
machine code from your 
source code. 
Price: $199. 
Contact: Sophco, P.O. Box 
7430, Boulder, CO 80306, 
(303) 444-1542. 
Circle 1019 on Inquiry Card. 


improved COBOL Source In- 


BBPC.14 BYTE SEPTEMBER 199] 


Standare Ee eg 


Ee TERR 1 Printer | 


Jysremi 
inciuaes All denn 
Of The , E 
Following: i 


Processor: 
© 32 Bit 80C3865X/16MHz CPL 


* 8/16MHz Switchable 


p» K 


Cd. c. ii TE a, YS 
System Speed "^ .ompu 


N € amory: : "eee 


2MB Onboard RAM, Fp y one 


Fu ci 


EXD andable lo BMB i 
System BIOS, Video BIOS with 
Shadow Function 


LCD Display: 


À 64-0 üy SCO | 1 20M Bord ] 
Po ub ^ rema Hard 


BB aoe su + 
memory EXpans "TE 
Chips: v | Keyh 


80ns ZIP-type DRAM 


Toll tree order hours: A A-F 7a-7 ie | Sal 9a. 5p 
Moste C ana Di scover, t Honey Orders, ( 
gccompanie ad sk ny ouiho rizol "on n VIR à 
PCI T "e | 420 E 78H St WN Jinne 'apolis, MI MI 


d al keri 


3423. 


1 Ex denal. ne boord Connecti 


ol 


n Packs 


Lan Bes fone a " 


——— 


C ie, s Ol nol onc 


Sunnlv: oll 
To Stand: ard 


A 
P Th 1 Wu | 
zd | F = | JI m 
E EB FF VP EP 4witis 
" d J 
1 ] Bg 
i 4 y | " OM 
"d ^ 
| a ] | n | 
] F dh ; 
| fis F u” 60M 
ding 2 
Ang < 
— 
LE uw 
ii 
E 


E 6:30-5:00 »al 10:00 5 Ol ) Pay ment frm eth ods: V 50 


Return merchan idise must be 


» eias Prices ond avoilabil ily subjec «4 tO cC honge 
Cirele 648 on Inquiry Card (RESELLERS: 64! 


g 110/220 DV AC Fe atu With: 


9). 


WHAT‘S NEW 


Profitwise Gets 
Cash-Based 


rofitwise 2.1, the en- 
try-level accounting pro- 
gram for the PC, now in- 
cludes a cash-based 
accounting option, making 
it more suitable for small 
businesses. 

The new version includes 
support for enhanced han- 
dling of U.S. sales tax and 
Canadian goods and services 
tax. It also has a 1991 Pay- 
roll 941 worksheet enhance- 
ment that updates the Prof- 
itwise Payroll module to 
comply with the federal 
government's 941 worksheet 
changes. 

Price: $395; Report & 
Graph Designer, $100. 
Contact: Solomon Soft- 
ware, 1218 Commerce 
Pkwy., P.O. Box 414, 
Findlay, OH 45839, (419) 
424-0422; fax (419) 424- 
3400. 

Circle 1021 on Inquiry Card. 


A Billing Clerk 
for Your PC 


mall businesses that 

want an accounting 
package but can't spend a 
lot of money can use 
Dilloware's Billing Clerk 
with Accounts Receivable 
program for the PC and 
Macintosh. 

The program performs 
recurring/automatic billing 
(three different recurring 
amounts per customer) and 
accounts receivable func- 
tions, and it generates state- 
ments with running or line 
balance. An optional sales 
tracking/inventory module 
generates sales and profit 
reports. 

A Mac version is due in 
late 1991. 

Price: $179; Sales Track- 
ing/Inventory module, 
$89.50. 

Contact: Dilloware, Inc., 


61-85-8882 


GENERATE CONSOLIDATION PILE 


ACCOUNTING 


Screen 61.58 


This process nag tale pavarai neater Copesting «n She saber = ais 


ta be ene ten Ey 


It is recommend tha t hacksp copies of your 


database be nado — prior to this process. Tou my 


this process by press 


Period ta Consolidate 


interrupt 
wy ESC. However, oot all um sums will ba 
included in tho mec rna file. 


81-83 


Mann to be finiqued to Trensaction File 
^: pein Bae 


HELP = Fi HEN =“ 


IHQUIRE = FJ 


ESCATE to gxit 


The Generate Consolidate File feature in Profitwise 2.1 lets you 
export your data to the Solomon III accounting program. 


213 Congress Ave., Suite 
200, Austin, TX 78701, 
(800) 880-0887 or (512) 
629-7400. 

Circla 1024 on Inquiry Card. 


Data 
Manipulation 
Where It Counts 


PA oneyCounts ProPack, 
the new version of Par- 
sons Technology's finan- 
cial management program, 
lets you create subtotals of 
accounts, alter the order of 
columns, and define ranges 
of data to be included in a re- 
port. The ProPack creates 
reports by sorting up to eight 
fields simultaneously. 

The program lets you 
view transaction details of a 
summary line item with a 
single keystroke. It also lets 
you quickly design a report 
that mirrors your check reg- 
ister or bank statement. The 
program comes with 28 re- 
port templates. 

Price: $35. 

Contact: Parsons Technol- 
ogy, 375 Collins Rd. NE, 
P.O. Box 3120, Cedar Rap- 
ids, IA 52406, (800) 223- 
6925 or (319) 395-9626; 
fax (319) 395-0217. 

Circle 1025 on Inquiry Card. 


S8PC-16 BYTE - SEPTEMBER [991 


Inexpensive 
Accounting for 
the Coherent OS 


he Shell Ware GLS 

(General Ledger Sys- 
tem), which provides ac- 
counting and personal book- 
keeping for small busi- 
nesses, runs on the Unix-like 
Coherent operating system 
for 286/386 PCs. Coherent, a 
multitasking, multiuser op- 
erating system (see “Sizing It 
Down" and "Not Quite 
Unix,” October and Novem- 
ber 1990 BYTE, respective- 
ly), has received attention for 
its ability to read and write 
DOS files and reside in less 
than 10 MB of hard disk 
space and for its low cost. 

Berkeley Decision/Sys- 

tems, producers of Shell Ware 
software, says that Shell- 
Ware GLS offers easy ac- 
count setup, transaction en- 
try, and preformatted 
profit/loss and balance 
sheet reporting. Full source 
code is included with the 
package. 
Price: $79.95. 
Contact: Berkeley Deci- 
sion/Systems, 803 Pine St., 
Santa Cruz, CA 95062, 
(408) 458-9708; fax (408) 
462-6355. 
Circle 1023 on Inquiry Card. 


Peachtree 
Comes in Lower 
with Crystal 


long with adding new 
features to Crystal Ac- 
counting—a Windows- 
based, multiuser accounting 
system for small- and medi- 
um-size businesses—Peach- 
tree has reduced the price 
by almost $250. 

Crystal Accounting sup- 
ports Windows’ Dynamic 
Data Exchange to permit 
dynamic links to other Win- 
dows applications. And the 
program's WYSIWYG inter- 
face lets you preview re- 
ports on-screen. 

The accounting system’s 
six modules include general 
ledger, accounts receivable, 
accounts payable, invoicing, 
payroll, and a financial re- 
port writer. 

Crystal Accounting 4.0 
lets you handle cash account- 
ing and accrual accounting 
in all of its six modules, cal- 
culate finance charges, and 
perform payroll functions in 
an easier fashion, Peachtree 
says. You can attach descrip- 
tions of unlimited length to 
service and product invoices. 
The new version also has a 
memo field for every journal 
entry, and its payroll mod- 
ule can accommodate 30 mis- 
cellancous incomes and de- 
ductions. 

The new version also has 
expanded sample data that 
uses a fictitious company. It 
gives realistic examples for a 
variety of accounting trans- 
actions, the company says. 

Password security i5 now 
offered for each company 
and module. 

Price: $249. 

Contact: Peachtree Soft- 
ware, 1505 Pavilion Place, 
Norcross, GA 30093, (800) 
247-3224 or (404) 564-5700; 
fax (404) 564-5888. 

Circle 1022 on Inquiry Card. 


BACKPACK. 
IT'S A DRIVE OF A 


Add a diskette drive without and 3.5” and comes complete 
horsing around inside your com- with everything you need. So 
puter — just plug Backpack into don't horse around inside your 
your parallel port! Connect computer, add an external 


your printer to the Backpack |! — 1. drive the easy way—plug 


drive. No tools. No hassles. Fina Backpack! Hard Disk 
No interface cards. 33 models and tape backup 
Backpack works with IBM | available soon. 
and compatibles including | l, 

PCs, XTs, ATs, PS/2s, PS/1s, and MicroSolutions 


Computer Products 


132 W. Lincoln Hwy., DeKalb, iL 60115 
Circle 659 on Inquiry Card. 815-756-3411 Fax: 756-2928 


laptops. It’s available in 5.25" 


Z1P+4°* 
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Watch it! 
dollars are dis-\ 
four cents ata X, 
will make your 
unless you do something. 


Your best move? Get ArcList and AE. 
from Group 1 Software to take advantage f E AN. 


b Hundreds, even thousands of 
ai appearing from your company — 
1: 22" time. The latest postal increase 
= company measurably poorer — 


AccuMail 


discounts for ZIP+4® and Carrier Route 

even postal barcoding. You can also rid 

databases of costly duplicates, perform : 
standardization, send personalized letters, and more. Installation 
is easy on your IBM-compatible PC (with 640K and hard 


What's 4° to a big company like yours? 


disk)— theres even a LAN version available. 
If you’re feeling pinched by the latest postal increase, call 
Group 1 Software for the dealer nearest you. 


1-800-368-5806 GROUPE 


GROUF 1 SOFTWARE 


6404 Ivy Lane, Suite 500, Dept. P-BZ61 


Greenbeli, Maryland 20770-1400 


CODING € POSTNET* BARCODING * PRESORTING * DUPLICATE ELIMINATION 


ZIP +4" and POSTNET® are regreered trademarks of the US. Postal Service. MI others are regsstered trademarks of Group | Software, Ine €1900 Oroup | Software, Inc. 


TAME Your Multitasker 


And Dramatically Improve the Performance of Windows 3.0, 
DESQview, Omniview, Double DOS and VM/386 


PC applications designed to run under 
DOS spend valuable time waiting for you 
to tell them what to do. An application is 
constantly polling, waiting for you to press 
a key or move a mouse. Then ii spends 
relatively little time actually carrying out 
your instructions. In just the few seconds 
between each time you press a key, the 
application may pall the keyboard hun- 
dreds of times. 

In plain old, single-tasking DOS sys- 
tems, time spent waiting is not a problem. 
After all, there's only one program in 
memory and the CPU has nothing better 
to do anyway! But in a mulii-tasking 
environment, polling can be a waste of 
time, dramatically reducing system per- 
formance. That's because the CPU could 
be more usefully applied to other, actively 
working, tasks—like printing or spell- 
checking. 


That's Why There's TAME 

This clever product helps your multi- 
tasker allocate resources more efficiently, 
sothatapplications that reed resources— 
get them! When an application is “tamed” 


it won't steal precious GPU cycles from other 
applications, unless it really needs them. 


CPU Utilization 


Without Tame With Tama 


Without TAME, this database query is get- 
ting only haif the CPU time,even though the 
other applications are idle. With TAME, it 
gets almost al! the CPU until it is finished. 


TAME Is Easy To Use—And It 
Won't Get In The Way! 

TAME is used by thousands world- 
wide. It's simple to install, easy to use— 
and it works! Here are just a few of the 
benefits of using TAME: 

a works with a wide variety of 
multi-taskers 

o allows many tasks to be left open 
without sacrificing system performance 


Circle 652 on Inquiry Card (RESELLERS: 653). 


o works withoul any special options 
o fully configurable, allowing you to fine 
tune your system 
o works effectively with bulletin board 
systems and other communications 
programs 
System Performance 


y” 
= 


d Withoul Teme With Teme Ho Mullitaskimg 

TAME can dramatically increase sysiem 
performance as measured here by Norton S! 
running in the background on a Deli 386/16 
MHz. system. Norton Commander is also 
running in the background and Quatiro Pro is 
running in the foreground. Note that optimal 
performance, without a multi-lasker, is in- 
cluded as a reference. 


Call today to order TAME. It's only $49, 
and if you're not completely happy, we'll 
refund your money! 


PowerSoft, s 


1-800-437-4128 
(Visa and Mastercard welcome) 
Tame is a vademark of Poworsoft, Inc. AB other products are 
lradedmarks of ther respective companies. 


COMTRADE ¢ WHERE QUALITY IS EVERYTHING. 


20 MHz 386 SX 25 MHz 386 VGA 
ONLY $1,450 ONLY $1,790 
» 2 MB RAM » 4 MB RAM 

s 1.2 MB 525" Driva = 1.2 MB 525" Drive 

» 144 MB 3.5" Drive e 1.44 MB 3.5" Drive 


= 42 MB IDE 32K Cache Driva 

= 16 Bit Super VGA with 1 M8 

s 14" Color VGA 1024m Monitor | 
e 2 Serial, 1 Parallel & 1 Game Ports 
€ Enhanced 101-key Keyboard 

æ Desktop or Mini-vertical Case 

a MS-DOS & Hi-Res Serial Mouse 
a 89MB 17ms drive odd 5120 


33 MHz 386 Cache | 
ONLY $2,090 


« B9 MB 17ms IDE 32K Cache Drive 
= 16 Bit Super VGA with 1 MB 

a 14" Color VGA 1024m Monitor 

= 2 Serial, 1 Parallel & 1 Game Ports 
a Enhanced 101-key Keyboard 

s Desktop or Mini-vertical Case 

= MS-DOS & Hi-Res Serial Mouse 

= 130MB lms drive add $100 


33 MHz 486 Cache 
ONLY $2,690 


a 64K Cacho RAM = 4 MB RAM & 487 Coprocessor 
« 4 MB RAM 2 G4K Cache Expabdable to 256K 
s 1.2 MB 5.25" Drive = 1.2 MB 5.25" Drive 


« 1,44 MB 3.5" Drive 

s 130 MB töms IDE 54K Cache Drive 
a 16 Bit Super VGA with 1 MB 

= 14° Color VGA 1024m: Monitor 

= 2 Serial, 1 Parallel & 1 Game Ports 
s» Enhanced 101-key Keyboard 

» Desktop or Vertical Case 


a 1.44 MB 3.5" Drive 

a 130 MB 16ms IDE 64K Cache Drive 
a 16 Bit Super VGA with 1 MB 

a 14" Color VGA 1024m Monitor 

a 2 Serial, 1 Parallel & 1 Game Ports 
a Enhanced 101-key Keyboard 

= Deskop or Vertical Case 

s MS-DOS & Hi-Res Serial Mouse s MS-DOS & Hi-Res Serial Mouse 


40 MHz 386 Cache n , 25 MHz 486 Cache 
ONLY $2,290 Nice, very nice. ONLY $2,550 


ne BUS Non-interlace, flicker-free VGA. — = aioe ism dive vad saso 


Non-interlace 1024x768 Super VGA Monitor & 1MB Video RAM CARD for All Systems. 
With 1 MB video RAM, our 14° non-interlace Super VGA monitor with a 0.28mm dot pitch will display crystal clear, NMicker-Iree 1024x768 image 


at full 256 vivid colors. Our 1024 monitor also has the auto-sensing feature to ensure centering images in any resolution. With this feature, no 


manual adjustment is needed in switching between 640x480, 800x600, or 1024x768. Absolutely the best graphics package available. 
COMTRADE 386/33 Our customer lists go on & ort The Best Quality & Support 
Assurance. 
"A solid Windows 3.0 platform for an Sinse 1986 a Unlimited Toll-Free Service & Support 


a Onc Year Parts and Labor Warranty 


amazingly low price, top-notch components, University of Florida 


good documentation, excellent. support." Honeywell 2 30-Day No-Risk Money Back Guarantee 
"i looks like a plain clone, but it’s buil Department of Agriculture = Prompt Shipment of Replacement Parts 
[ow he -— el b ule. a General Electric = Nationwide OnSite Service Available 
E: dfnding sogeere” : " ^ - = Each system is tested for 24 hours before 
B o7 e shipping, absolutely no exception. 
“It's also a high performance machine, at a price University a Alaska l 
that could stun a corporate purchasing officer.” Jet Propulsion Laboratory That is true value. 
AT&T 


"The staff is knowledgeable and friendly.” University of Michigan 


"In short, this machine is one fast hummer.” J ae med 
| University of Toronto 
Motorola 


U.S. Naval Hospital 


n al 
PC Sources, Feb 1991 Xerox Corporation : 


Washington State University C O MTRA D - 
Each month thousands of buyers choose COMTRADE. 


AmExpress , : "i i — 
Discover a the results of superior quality, service & price. where quality is ges; bing’ 
VISA I0t-B Lawson Street * City of Industry, CA 91748 © Phone : 818.264.6688. © Fax ; 818.964.2492 800-969-2 1 23 
Master All Comtrade systems are FCC approved © SX, 386 & 486 are trademarks of Inte] Corporation. 
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Travel through space and time in its seasons (right). § Observe 
with the power of orbital simulation. — retrograde motlon of Mars during 
Combining outstanding graphies with opposition — and view it at 1000X. 
accurate gravitational simulation, 2 Watch Jupiter's outermost chaatic 
Dance of the Planets recreates the satellites, strongly perturbed by the 
dynamice sky and solar system with Sun. & View all the asteroids in their 
intriguing detall and realism. Choose true positions, how the ‘bell’ really 
the place and initial time and watch looks, and how orbital resonances 
events unfold. For example: arise and operate, & Watch comets 
a Go to Babylon for an ancient solar develop as they approach the Sun, 
eclipse, or watch from La Paz on July and view orbits in sterco 3-D. 
SPACE TRAVEL FOR x ee = Enjoy a "Y rotating A wou y ane — and 
zarthi in starry space. 9 Witness past complete the possibilities are open 
THE IN QUIRIN G MIND and future Mon perturbations ended — and mind opening. A 
(Jupiter flinging Lexell's comet from powerful observntion and education 
the solar system in 1779, left). = See tool, an orbital lab — Dance of the 
where Saturn's satellites are tonight, Planets makes it all mure meaningful, 


and enjoy the pristine Uranus system more accessible, than ever before. 


An order of magnitude better than any other solar system simulator... 
Sky & Telescope 


Best Sciance Education Program of the Year User's Award, 
Jerry Pournelle, Byte 


1-800-SKY-1642 


A.R.C. Science Simulation Software » P. O. Box 1955B, Loveland, CO 80539 


For (0M compatibles, 640k, EGA/VOAÀ, HR. Math co-peoressor highly recommended. 
£195 + skh. Literature available. Phone 1-303-607-7168, Fas 667-1105 


Attention U.S. BYTE Subscribers 


Watch for the next BYTE DECK mailing that P 
will be arriving in your mailbox soon! i Dp» 


Use this as a fast, convenient tool to purchase 
computer products and services. It's loaded with 
essential hardware and software products that you 
should be aware of when making your buying / 
decisions. ..and it's absolutely FREE! 


If you have a computer product or service, and 
would like to reach 275,000 influential BYTE eL. 


mST UND 
magazine subscribers, please give Ed Ware a call — 


today at (603) 924-2596. 


BYTE 
DECKI 


Here's what a BYTE Deck advertiser has to say: 


“‘Galacticomm does a lot of card-deck advertising, and the BYTE Deck 
has consistently out-pulled every other deck we have ever used." 


Timothy Stryker, Galacticomm, Inc., Fort Lauderdale, FL 


Sooner or later. it had to 
happen — the fusion of 

erasable and WORM ! 
technologies into a 1 GByte optical drive. 


Maximum Storage, an industry leader in optical disk drives, 
now introduces DUETTE™ — | GByte of data storage for PCs and 
Sun SPARCstations. 


Want permanent data storage? No problem. Plug ina WORM cartridge 
and write away. Prefer to store temporary data and then erase the disk 
later? Gotcha covered. Use an erasable disk instead. Want high tech 
without high price? We thought you'd never ask. 


While other companies are selling WORM and erasable optical disk drives 
at prices approaching the national debt, Maximum believes the way to get 
your attention is to first get your respect. 

We figured that offering PC DUETTE for $3875 would be a good place 

to start. You get the 5 1/4-inch multifunction optical disk drive, SCSI 
controller card, cables and operating software, providing a complete 
plug-and-play subsystem for the PC. 

Next we put in place our toll-free Hot Line to sell directly to 
end users. So you get the best prices and the fastest 
delivery. 

Finally, we introduced DUETTE for the Sun 
SPARCstation. Allowing complete 
interchangability between PCs and 


SPARCstations. AVAILABLE 


NOW! 


To Order, Call Our 
Direct Sales 
Hot Line 


1-800-THE-MAXX 


If you think this is too 
good to be true, then 
give us a call or write 
for our informative 
data pack. Or better 
yet. pick up the phone 
and order one. 


(y) MAXIMUM 


Al mbna ks cepraceed ty thew toga tive cusps 
Maximum Storage, Inc. 5025 Centennial Bivd., Colorado Springs, CO $0919 (719) 531-6888 
Circle 640 on Inquiry Card (RESELLERS: 641). 
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Access AutoCAD 
Drawings and 
-DXF in X 


he Drawing Librarian- 

Unix package lets you 
view and manage CAD 
drawings without the risk of 
altering or damaging the 
original drawing. The pro- 
gram provides a bridge to 
other applications with its 
‚DWG to .DXF translator 
and .DXF view capabilities. 
SoftSource says the pro- 
gram lets you view AutoCAD 
drawings up to 10 times 
faster than you would with 
AutoCAD. 

The program runs on 
DECstations under DECwin- 
dows or Motif with Ultrix. 
Versions are planned for 
Sparcstations and Data 
General Aviion workstations, 
the company reports. 


iid gus ind iud Bungie Wes | 


0001 m DELTA you can 
(002 see the dillerencelif 
0003 


DOS 
0006 Uso tho built-in editor 


UUU7 while viewing lll GcCompari ga 


With DELTA you can 
sog the diffsranco at a glance 


Windowed viewa siny in synch. 


Use the buill-in editor 
while viewing the comparison. 


Drawing Librarian provides Unix and X Window System users 
with access to AutoCAD drawings and . DXF. 


Price: $500 per work- 
station. 

Contact: SoftSource, 301 
West Holly, Bellingham, WA 


0001 With DELTA you can 
0002 see ihe difference 
0003 


tiie 


ÜDUS 
0007 Use the built-in editor 


Go beyond the clumsy performance and limited 
features of traditional file comparison utilities . 
DELTA provides a state-of-the-art comparison tool. 
Invaluable to all DOS users, DELTA 


is a must for programmers. 


Eug HE COMPARISON TOOL 


Mastarcard 
or VISA 
Accepted 
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0008 whila viewing companii iie 


98225, (206) 676-0999; fax 
(206) 671-1131. 
Circle 1026 on Inquiry Card. 


ae 


TO ORDER CALL 


3005420938 


$100 


J0-DAY MONEY-BACK GUARANTEE 


ws 
yt 
"ee vein 


tura 
gee 


A Look 
at AutoCAD 
Drawings 


MM ith SirlinView/Pop, 
you can view an Auto- 


CAD drawing while you're 
in another application. The 
program is the latest from 
Sirlin. With SirlinView/Plus, 
you can dynamically link 
records in dBase to a CAD 
drawing. Data retrieval can 
be keyed off x,y locations, 
block attribute values, or 
entity handles. A posted- 
notes feature lets you send 
text redline corrections. 
Price: Pop, $99; Plus, 

$395; five-user network 
pack, $1295. 

Contact: Sirlin Computer 
Corp., 225 Lowell Rd., Hud- 
son, NH 03051, (603) 595- 
0420; fax (603) 595-7779. 
Circle 1027 on Inquiry Card. 


ND 
COMPARISON! 


Intelligent Alignment 


Intuitive User-interface 
Directory Comparison 
Built-in Editor 


Requires 384K and 
DOS 2.0 or higher, 
À hard disk is 
recommended. 


215 Berketey Place 
Brooklyn, NY [1217 
BBS: 718-638-2239 
Voice: 718-398-3838 


etwork 


POWER TOOLS FOR POWER USERS 


Circle 647 on Inquiry Card. 


FULL SMD 486 MOTHERBOARD 


NOT JUST ANOTHER SMD MOTHERBOARD. IT ENHANCES YOUR 
SYSTEM PERFORMANCE AND “BAIL YOU OUT OF HEADACHES” . 


B EXPANSION SLOTS: 
INDUSTRY STANDARD 
ARCHITECTURE (ISA) 
BUS, INCLUDING | LEGAL KEYBOARD 
DECODER 


6x 16-BIT & 2x &-BIT 


LEGAL AWARD/AMI BIOS - 


A HIGHLY EFFICIENT 
256KB SECONDARY 
CACHE SYSTEM, 

IMPROVES SYSTEM 
PERFORMANCE 


TO 

KEEP CAT 206 

rel PERIPHERAL 
CONTROLLER 

FAST 486 


at BEST PLACEMENT OF 
MEMORY SOCKETS 
ASSURES: 


— m 1. NO CONFLICT BETWEEN 
PAUSAN RAM MODULES AND MOST 
NUMERIC COPROCESSOR do MS a Lat o^ ree un CASE & TOWER 
WEITEK 4167 SOCKET: — " sp Pe if E | 2 p 2. re ON BOARD 
BESIDES i486 CHIP, tUa oe ete eum. um ET ASEH CHIPSET: - 4 A: 
COMPAN ION LETS YOU THE ETEQ CHIPSET USES ` LONG ans » B LUE 
AUGMENT IT WITH A INTEGRATION TO REDUCE i erp -— - 
WEITER 4167 SPACE & WIRING. SO THE SOCKETS. 
BOARD GENERATES 
A MINIMUM OF HEAT. 
— fà 
C COMPANION 
MANUFACTURER & EXPORTER: DISTRIBUTED BY 
GIT CO., LTD. JOINDATA SYSTEMS, INC. 
4F., NO. 6, ALLEY 11, LANE 327, SEC. 2, 15336 VALLEY BLVD.. 
CHUNG SHAN ROAD, CHUNG HO CITY, CITY OF INDUSTRY, CA 91746. 
TAIPEI HSIEN, TAIWAN, R.O.C. TEL: 818-3306553 
TEL: 886-2-2489908 FAX: 818-3306865 


FAX: 886-2-2404256 
AL hrami names afd tradéeenarka are the property of ther tern 
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Windows 
Contact Manager 
Gets Networked 


JA E ith the network ver- 
sion of YourWay, a 

group contact Management 
system for Windows 3.0, 
your workgroup can share 
daily calendars while main- 
taining a daily task sched- 
uler. You can store contact 
history in a secured master 
file as you create files. 

Also available in a sin- 
gle-user version, Your Way 
includes a contact database; 
a time, task, and call man- 
agement system; a propor- 
tional-font letter processor 
with speller/thesaurus and 
automatic mail-merge:; and a 
report generator. 

The program supports 
Dynamic Data Exchange for 
linking Your Way to a Win- 


i$ a brcicemark of Novell, inc. kcenged exclusmety 


in the USA. to Bruno Bianhigim Lr, 


4 
1 
: 
: 
i 
f 
E 
i 
E 
E 
: 
E 


Bienhiim inc Neon 
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As you work in the calendar mode of YourWay, you can check off 
completed calls or forward them to the next day. 


dows word processor. 
Price: YourWay 2.0, $199. 
YourWay Network: three- 


node pack, $595; five-node 


pack, $695. 


Get It Together 
on Time 


A nTime for Windows is 
now available in a net- 

work version that lets you 
overlay schedule grids for 
any number of individuals, 
find mutually available meet- 
ing times, and schedule 
meetings quickly. OnTime 
focuses on just one thing— 
managing your time. You can 
use the program to color- 
code and reschedule appoint- 
ments and view existing 
time commitments on daily, 
weekly, and monthly grids. 
Price: $129.95; LAN ver- 
sion starts at $356 for three 
users. 
Contact: Campbell Ser- 


Price: Prisma Software vices, Inc., 21700 North- 
Corp., 2301 Clay St., Cedar western Hwy., Suite 1070, 
Falls, IA 50613, (319) 266- Southfield, MI 48075, (313) 
7141; fax (319) 266-2522. 559-5955. 


Circle 1029 on Inquiry Card. 
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When it comes to attracting the 

computer industry's best exhibitors and 

educators, showcasing the newest products and 

services and addressing issues relevant to computer 
networking and connectivity, there's only one trade show 
that consistently oulperforms all others. NETWORLD. 


Designed as a global marketing and sales event, the 91 Dallas 

show will be NETWORLD'S best performance yet. Over 450 vendors 

will line the show floor, each able to answer your toughest questions, offer 
solutions and deliver all the latest technologies. And you can choose from 
a variely of topics fealured in NETWORLD'S Conference Program— 
more than 70 Seminars and 12 full-day Tutorials all guaranteed 

to leave you charged with the latest industry information. 


PIM for System 
7.0 Activates 
Networking 


Uf hat was once a per- 
sonal information 

manager aimed at the single 
user is now—through support 
of System 7.0—a program 
that groups of people can use 
to share ideas and projects. 
Active Memory 2.0, an orga- 
nizer and event scheduler, 
lets you define activities with 
dates, deadlines, and par- 
ticipants, and it lets you de- 
termine how you want to be 
reminded of commitments. 
You can share files with 
others in a workgroup, and, 
with a transportable mem- 
ory file, you can take work 
home or on the road and 
automatically update every- 
one on the network when 
you return to the office, 


NEWS 


Translatum says. 

While you're within Ac- 
tive Memory, you can use 
System 7.0's new Find 
command to access informa- 
tion in other databases. 
Support for the Data Access 
Manager lets you easily ac- 
cess data on remote com- 
puters using a query docu- 
ment. The DAM establishes 
contact with the remote 
server, opens a query docu- 
ment, sends a query, and 
receives the returned data. 
The DAM supplies an inter- 
face for communicating in à 
format that's suitable for 
the remote database. This 
lets database-naive applica- 
lions access databases. 
Price: $149.95. 

Contact: Translatum Inter- 
national, [nc., P.O. Box 
19418, Austin, TX 78760, 
(512) 443-8932; fax (512) 
444-0691. 

Circle 1031 on Inquiry Card. 


On Technology's 
Mac Workgroup 
Solution 


n Technology's In- 

F stant Update is a Mac- 
based workgroup program 
that lets a group of people 
work on a document—si- 
multancously if you wish. 
The company says the pro- 
gram, which bridges the gap 
between word processing 
and E-mail, keeps a copy of 
the master document on the 
server and tracks changes 
that have been made and 
who made them. It assists in 
resolving editing conflicts. 

When you use the live 
document model, the pro- 
gram automatically notifies 
you of changes that someone 
else makes to a document 
and incorporates them into 
your copy when you press 


the Update button. Instant 
Update stores text, pic- 
tures, and tables in an object- 
oriented database. You can 
click on any line in a docu- 
ment to find out who wrote 
it; the program displays the 
time and date for each en- 
try, You can tag files to play 
a sound when someone 
modifies them. 

Instant Update is fully 
compatible with System 7.0 
and supports graphics, 
basic Apple Events, True- 
Type fonts, and the fast 
find capability. A Windows 
version is planned. 

Price: Instant Update: two- 
user pack, $495; five-user 
pack, $995. 

Price: On Technology, 
Inc., 155 Second St., Cam- 
bridge, MA 02141, (617) 
876-0900; fax (617) 876- 
0391. 

Circle 1030 on Inquiry Card. 


ALL OTHERS. 


So plan to attend. And take advantage of this powerful 
opportunity to put yaur company in complete control of today’s 
rapidly expanding computer market. 


Call 800-444-3976 for information. 
Experience for yourself why NETWORLD is 
outperforming all others. 


NETWORLD 91 
DALLAS 


October 15-17, 1991 


Dallas Convention 
Center 
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NEWS 


WHAT'S NEW * 


Macro Magic 
For Lotus 1-2-3 


F or Lotus 1-2-3 users in- 
timidated by the lan- 
guage and syntax of creat- 
ing custom macros, 
AmpliTech offers a utility 
that automates the handling 
of 1-2-3 commands. 1n ad- 
dition to making macro com- 
mands less daunting, 

Macro Magic For Lotus 
1-2-3 includes a collection 
of macro programs and 
ready-to-build macro li- 
braries. With onc hot key, 
you can import macros into 
the spreadsheet and prepare 
them to run. You can exe- 
cute macros or delete them 
from the file with a point- 
and-click method, Ampli- 
Tech says. 

Price: $59.95. 

Contact: AmpliTech, Inc., 
1900 Clemson Dr., Richard- 


Catch 


son, TX 75081, (214) 231- 
8149; fax (214) 231-0710. 
Circle 1039 on Inquiry Card. 


10 Ready-to-Use 
Templates for 
Lotus 1-2-3 


or beginning Lotus 

1-2-3 users who are 
daunted by the blank spread- 
sheet grid and that “What 
do I do now?" feeling, the 
Management Resource 
Center has released a pro- 
gram called 10 Ready To 
Use Worksheet Templates. 
With the templates, a new 
1-2-3 user can start work im- 
mediately on many 1-2-3 
applications. 

The 10 templates include 
an annual budget worksheet 
and variance analysis; a 
cash-flow projection work- 
sheet; a name, address, and 


Network support and Windows compatibility. 
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key information worksheet; 
capital expenditure and 
new-venture analysis; an ac- 
counts receivable worksheet 
and invoice generator; lease- 
versus-purchase cost analy- 
sis; a loan amortization 
worksheet; a check register 
and expense summary; a 
sales forecasting work- 
sheet; and a travel expense 
worksheet. 

Price: $39.95. 

Contact: Management Re- 
source Center, 1 Spur Rd., 
Redding, CT 06896, (203) 
938-0365. 

Circla 1037 on Inquiry Card. 


A Presentation 
Planning Tool 


Ithough it's not a 

graphics package for the 
creation of charts and draw- 
ings, ShowStarter 1.4 from 


BUSINESS TOOLS 


MediaNet can help you with 
the style and substance of 
your presentations. The 
program is a planning tool 
that identifies key elements 
of the presentation through a 
series of survey questions 
and uses the responses to de- 
velop a strategy. It then 
generates a report suggesting 
the number of visuals to be 
used, the amount of lead time 
required, the effectiveness 
of the selected media, the 
proper layout and design of 
the visual elements, the color 
combinations, and the over- 
all presentation. ShowStarter 
1.4 runs on the PC with 

512 KB of RAM and DOS 
3.0 or higher. 

Price: $89. 

Contact: MediaNet, Inc., 
305 Madison Ave., Suite 564, 
New York, NY 10017, 

(800) 745-7469 or (212) 682- 
2250; fax (212) 599-5173. 
Circle 1038 on Inquiry Card. 


More Viruses Faster 


Before they multiply ... 


Dr. Alan Solomon has been 
researching viruses for years. He 
knows where to look and what to 


look for. 


His Anti-Virus Toolkit 


catches all known viruses and new 
viruses - in less timc. No false alarms. 
No missed viruses. No slowed 
performance. No 


malter how many 
new víruses are 


D' SOLOMON'S MI 


developed. 


Dr. Solomon has the 
jump on viruses. 


Do you? 


LEAL I, Qual 


1-800-752-1333 


eR: 612-937-1107 * Fax: 612-937-5815 
6321 Bury Orivo, Eden Prairio, MN 55346 
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Buy with 


In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 


Ask These Important 
Questions 


® How long has the company 
been in business? 


e Does the company offer 
technical assistance? 
e Is there a service facility? 


e Are manufacturers warran- 
ties handled through the 
company? 

* Does the seller have formal 
return and refund policies? 


e [s there an additional charge 
for use of credit cards? 


* Are credit card charges held 
until time of shipment? 


e What are shipping costs for 
items ordered? 


| ' Direct Marketing Association, Inc. 1988 


Reputable computer dealers 
will answer all these questions 
to your satisfaction, Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 


Purchasing Guidelines 


e State as completely arid ac- 
curately as you can what 
merchandise you want in- 
cluding brand name, model 
number, catalog number. 


e Establish that the item is in 
stock and confirm shipping 
date. 


* Confirm that the price is as 
advertised. 


* Obtain an order number 
and identification of the 
sales representative. 


* Make a record of your 
order, noting exact price in- 
cluding shipping, date of 
order, promised shipping 
date and order number. 

lf you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., 
NY 10017. 
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New York, 


Coe 


This message is brought to you 
by: 


the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 


MME 


MICROCOMPUTER 
MARKETING COUNCIL 
of the Drect Marketing Assocaton, [nc 


Power Programming Tools 
OF 


]tsou plan some serious UNIX programming, plan on LPI C** isa true 32 hit C** compiler, based on a 
talking to Liant. We offer the broadest scope of high performance complete implementation of the AT&T 2. 1 specs. Itis —] 
programming tools and industry standard languages available with cfront, ANSI C and K&R C code. 


for open systems. LPI COBOL supports : 

Our proven technology means total reliahility in our ANSI COBOL-85 and MN ‘2 TOOLS ING 
products, and unsurpassed portability for your applications. COBOL-74, is | $ $ 
Which is why UNIX developers worldwide have made us their #1 S8open OCS certified “a and gives extensions to 
programming source. comply with other COBOL dialects. 

CodeWatch, a window-based source-level debugger, LPI FORTRAN is a high performance, ultra reliable 
comes bundled with all LPI languages. CodeWatch allows you to FORTRAN-77 compiler providing a number of popular 
debug using the conventions and symbols of each language. extensions, such as VAX-FORTRAN, FORTRAN-66, and UNIX 
Designed for rapid creation of acoess. Conforming to the X/Open standard, it is 
error-free programs, it even Supp orted Systems 88open OCS certified. LP] FORTRAN supports the 
allows for easy debugging of Se —ÀÓ Weitek Abacus coprocessor family and the Intel 
multiple language programs. 1586 SYR4 j SYR4 80287/80387 coprocessors. 
CodeWatch also lets you test 1486 SYR3, SYR4 LPI PLA is a full implementation of the 
existing code. R$/6000 AIX ANSI PLA 3.74 1981 General Purpose Subset and 

LPI C is an ANSI SPARC SunOS contains DEC and TBM extensions for compatibility 
standard C compiler with an M88000 SYR3 with existing applications. 
integrated preprocessor to SUN-5 SunOS 30 DAY MONEY BACK GUARANTEE. 
boost compilation times. 1t T peda. N Call today for benchmark and ordering 
also provides extensions for information. And put the power of Liant to work for 
compatibility with non-ANSI C programs. you. 1-800-833-3678 


LIANT 


Liant logo type, language logos, and CodeWatch are trademarks of Lant Sofware Corporation, 
959 Concord St., Framingham, MA 01701. 508-872-8700, FAX: 508-626-2221. 
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USER'S COLUMN 


JERRY 
POURNELLE 


IT'S ALL DIGITAL 


his has been an exciting month. I've got what 

could be two lead stories: multimedia and Com- 

dex. They can’t both be first, so I'll start with 

the multimedia story. Jonathan Seybold has no- 

ticed that the digital audio, digital video, con- 
sumer electronics, and small computer multimedia 
people are all rushing toward the same place, but each 
is nearly unaware of the others. The stereo magazines, 
for instance, have not the slightest trace of technical in- 
formation on how digital audio works, and most of their 
people don't understand the digital world at ail. The 
same is true for digital video, while high-definition TV 
remains a phrase without much meaning. 


Digital World 

The result was Digital World, a Seybold conference that 
included people from all the above. If you haven't heard 
of it, neither had I (although in my case it was due to not 
reading my mail). I had no notion there was such a con- 
ference, much less that it was happening in my own 
city, until Coco and Peter Conn, who do animation and 
graphics—they have a sequence in the film Toral Re- 
cali—held a party for the Digital World people and in- 
vited me. I met a number of interesting people who are 
doing fascinating things, and the next day I went down 
to the Beverly Hilton for a conference that generated 
some of the old excitement we used to get in the early 
days of the computer revolution. 

The news is that the computer revolution isn't over. It 
hasn't even fairly begun. 

Item: Beneficial Finance commissioned Adair and 
Armstrong (900 23rd St., San Francisco, CA 94107, 
(415) 826-6500) to do an educational videotape that 
would also make Beneficial look good. The notion was 
to teach young people something about credit and pay- 
ing your bills. This could easily have resulted in the 
usual hokum, a tape that would be shown at Kiwanis 
meetings and forgotten as soon as it was over; but it 
didn't. 

What Adair and Armstrong made was an interactive 
video game. It shows high-quality video of young peo- 
ple who just graduated from high school, landed a great 
job, and now have to furnish a condo and live in it. Bc- 
cause of the great job, they have great credit. Everyone 
wants to sell the player something: a car, a stereo, 
whatever. Sales pressure is high. There are bait-and- 
switch operations. Peer pressure. But every month the 
bills come in, and if they aren't paid, the consequences 
are grim. All in all, it’s an example of what we have 
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always wanted computer education to be like. 

Item: Kinetic Effects (1319 Dexter Ave. N, Suite 
310, Seattle, WA 98109, (206) 283-6961, fax (206) 
283-1131) has a human animation program called Life 
Forms that is best described as awesome. The program 
knows a lot about how people move, and how a spine 
bends and twists, and so forth; and it can interpolate 
between poses. There are also canned sequences of 


running, walking, jumping, 
and the like. You can, in an 
hour, set up an animation se- 
quence that would take days 
the old way. Anyone doing 
animations should look into 
this. 

Item: Spaceship Warlock is 
a CD-ROM game for the 
Mac. The interface is rough in 
places, but when they call this 
an "interactive movie," they 
aren't far wrong; there are in- 
tegrated sound and visuals, 
and both are good. It isn't 
really video, but some of the 
animation sequences are at 
least Saturday-morning-car- 
toon quality, and there's a lot 
of it. The game takes many 
hours to get through—TI' m not 
even started good yet, and 
Ive put in more time than 
I care to. The graphics are 
wonderful, but the game has 
an arcade feature I can't get 
past. You have to fight a pirate 
with your bare hands (well, 
by trying to follow his chin 
with the Mac mouse), and 
he's killed me nine times in a 
row. That ends the game. I 


The explosion of 
multimedia computing 
has recharged the 

computer revolution 


doubt I'll bother with it anymore. 

If I sound unhappy, I am: they put a lot of work into 
visuals that [']] never see, because I'm just not very 
good at arcade games with Mac mice. It's a pity they 
don't have some other way around the pirate. A secret 
password, ability to use a weapon, almost anything. If 
you like frustration or you're really good at arcade 
games, you'll love this, but I'd advise waiting for a new 


edition. Too bad. 


continued 
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Item: SuperMac Technology (485 Po- 
trero Ave., Sunnyvale, CA 94086, (800) 
624-8999, ext. 210, or (408) 245-2202, 
fax (408) 735-7250) has a whole bunch of 
hardware and software upgrades for your 
Mac, resulting in the ability to do video 
and audio editing. They were giving out a 
floppy disk with nearly a minute of full- 
motion video and audio (it's in a screen 
window, not full-screen) as a demonstra- 
tion. Very impressive, and I'm likely to 
have more another time. 

Item: Digital F/X (755 Ravendale 
Dr., Mountain View, CÀ 94043, (415) 
961-2800) has a complete system for 
creating video and integrating artwork, 
audio, video clips, complex graphics, 
and the like using their box and a Mac. 
It's all very visual and Mac-like. 

Item: C-Cube Microsystems (399-A 
West Trimble Rd., San Jose, CA 95131, 
(408) 944-6300, fax (408) 944-6314) has 
a new video digital compression chip that 
squeezes video down to where it begins 
to make sense to have digitized video on 
a hard disk. 

Item: Interactive Media Technologies 
(7320 East Butherus, Suite 200, Scotts- 
dale, AZ 85260, (800) 289-4689 or (602) 
443-3093, fax (602) 443-3086) has a line 
of stuff, from software only to high-end 
hardware, for video and audio editing 
and integration of materials from differ- 
ent sources. Combine digital audio and 
digital video editing, that sort of thing. 
Incredible control. 

And so forth. There weren't that many 
exhibits—30 or so at most—but they were 
impressive. Interestingly, there was only 
one PC-based exhibit: C-Cube had their 
compression/expansion chip working on 
a PC as well as a Mac. Everything else 
was for the Mac, Next, or some high-end 
machine. 

My guess is that once the multimedia 
standard for DOS machines catches on, 
there will be more on the PC side of the 
house; but at the moment the Mac is 
riding high, with lots of third-party de- 
velopers working on making better mul- 
timedia products for it. I think that at- 
tracting third-party developers, thus cap- 
turing the real ferment of creativity in 
this industry, is the key to success. DOS 
has a, you']] pardon the expression, win- 
dow of opportunity, but it's not infinite. 
So does the Amiga. But right now for 
multimedia work, it's the Mac 10 to 1. 

The real meat of the show was the con- 
ferences, which included discussions of 
legal problems, licensing, plagiarism, 
and intellectual property protection; 
marketing discussions; and suchlike. 

I'm very glad I went to Digital World, 
and I'm pretty sure I'll be at next year's. 


Mirror, Mirror 

You may recall that last month I allowed 
Perceptive Solutions, Inc. (PSI), to in- 
stall their new hard disk drive controller 
on the Cheetah 386/25 that is my main 
machine. The result was a marginal in- 
creasc in disk speed at what appeared to 
be a cost of 8 percent of the disk space on 
my Priam 330-megabyte hard disk drive. 
I also had a few minor glitches when I ran 
communications in the background un- 
der Desqview while doing other work in 
the foreground. 

Last week, PSI's Warren Lee came 
around to look into the situation. First, 
we installed an SDC Series 400 SCSI 
controller into the Cheetah 486 that 
Larry Niven uses when he's over here, 
and it works fine. I can see speed differ- 
ences with benchmark programs, but 
they aren't very noticeable in the work 
we do with that machine. It still saves 
large text files so fast you're not sure it 
has saved them at all. 

Then came the big task: replacing the 
older Priam hard disk drive in my main 
machine. The drive was beginning to get 
noisy. I have never lost any data with that 
drive, but it has been used a lot; and it's 
in my main machine, the one I'm work- 
ing with right now. We replaced it with 
two Maxtor XT-8380EH 361-MB drives 
arranged so that one is a mirror of the 
other. I tend to back up my work reli- 
giously, copying onto either the Maxi- 
mum Storage WORM (write once, read 
many times) drive or, more likely now, 
the Pioneer multipurpose optical drive 
with a WORM cartridge. Even so, the ul- 
timate backup system is disk mirroring: a 
scheme whereby whatever is written to 
one hard disk is almost simultaneously 
written to another. 

In addition to installing the mirroring, 
Warren Lee fixed the communications 
interference problem: there is a mode of 
operation in which the PSI controller dis- 
ables some interrupts when it's working. 
That is supposed to make it faster, but it 
can interfere with Desqview and back- 
ground tasks. Although this operation 
mode is a documented feature, I confess 
I didn't notice it. In any event, it was the 
work of a moment to change operating 
modes, and I am pleased to report that 
now I have a communications program 
running at 9600 bps even as I write this, 
and there's no glitch or hitch; indeed, as 
a test, I’ve run both communications and 
a large background XCOPY operation 
simultaneously with writing letters in 
Q&A Write in the foreground, and there 
were no problems at all. 

Setting up mirroring was simple if te- 
dious: both hard disks have to be low- 
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Take it from the critics, Coherent 
is So close to UNIX, you won’t 
believe your eyes. Or the price. 
“Mark Williams Co, seems 
lo have mastered the art 

of illusion; Coherent comes 
so fully qualified as a UNIX ! 
clone, you find yourself thinking 

7 can't believe it's not UNIX? " 


-Sean Fulton, UNIX Today!, 
November 26, 1990 


“... (Coherent) may be the best thing 


that has happened to UNIX yet.” 
-William Zachmann, PC Week, 
November 5, 1990 


“Tf you want to come as close as you 
can to real UNIX for a low price, 
COHERENT can’t be beat.” 

- Warren Keuffel, Computer Language 

Magazine, November 1990 

“Tf you want a UNIX-like develop- 
ment and leaming system for less 
than $100...1 don't see how you can 


go wrong with Coherent.” 
-David Fiedler, BYTE Magazine, 
November 1990 


OVER 25,000 USERS 
AND MORE EVERY DAY! 
Why is Coherent now the 
world's best-selling UNTX clone? 


MWC SCD 
COHERENT — XENIX 286 
Version 3.2. Version 2.3.2. 


No. of Manuals 


198K 
20-30 min. J- hours 


10 meg 30 meg 


Suggested Disk Space 
Min. Memory Required 640K 
38.7 sec 


1-2 meg 
Performance’ 100.3 sec 
Price $99.95 $1495.00 

*Byte Execi benchmark, 1000 iterations on 20 MIIZ 386. 


Hardware tequaremonts: L2 meg 5V4* or 14 meg 312" floppy, and hard 
deat Doe ran on ku mS 


NEW RELEASE 3.2 
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Because like the original UNIX, 
Coherent is a powerful, multi-user, 
multi-tasking development system 
with a complete UNIX-compatible 
kernel and C compiler. 

Features include Lex and Yacc, 
a vi editor, SCSI support and UUCP 
capabilities. 

And Coherent comes with a full 
set of over 200 UNTX commands 
including text processing, program 
development, administrative and 
maintenance functions. All of it fully 
documented in our highly acclaimed 
1200 page manual. 


WHAT UNIX WAS MEANT TO BE. 


Unlike current versions of 
UNIX, Coherent is lean and efficient. 
Small and beautifully powerful, the 
way UNIX was originally designed. 

Coherent runs on affordable 
286 as well as 386 and 486 based 
IBM-PCs and compatibles with 
space to spare. Enough space to keep 
DOS co-residing on your hard disk. 

And it's so fast to install, so fast 
to learn and just so fast, Coherent 
leaves UNIX in the dust. 


eve its not 


HARD TO BELIEVE? 


Coherent gives you more 
value from the start and keeps on 


own device driver kit and COH ware, 
contributed software on diskette. 
There's also on-going free tech- 
nical support via telephone. An 
active user network and a UUCP 

Bulletin Board System. Plus, with 

our new 3.2 release: 

* A new Kom shell with sophisti- 
cated command-line editing. 

* Postscript and PCL support for 
troff adding access to hundreds of 
new fonts. 

* Improved UUCP support. 

* International keyboard and 
character set support. 

TAKE 60 DAYS TO 
CONVINCE YOURSELE 
Will you agree with the critics 
and Coherent’s 25,000-plus users? 
Try it. And if you don’t think 

Coherent is everything you ever 

wanted in UNIX, we'll refund your 

money. No problem. No hassle. 
You can't go wrong. So get to 

a phone, FAX or mailbox now and 

order Coherent today. At $99.95, 

it’s unbelievable. 


1-800-MARK WMS 
(1-800-627-5967 or 1-708-291-6700) 
FAX: 1-708-291-6750 
60-DAY MONEY BACK GUARANTEE! 


M Mark Williams 
y Company 


60 Revere Drive 
pag oe IL 60062 
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IT KEEPS GETTING BETTER. 


giving. Like regular updates with new 
and enhanced features. Our write-your- 


the i 
—Sean Fulton, UNIX Today! 
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level formatted, and it takes time to let 
the PSI program do an intensive media 
analysis as it formats. After that, it's 
boot with floppy disks and use FDISK to 
set up disk partitions—and when we did 
that, we found the probable cause of the 8 
percent disk storage loss. It turns out that 
IBM PC-DOS 3.3 FDISK is inadequate: 
it doesn't properly handle more than 10 
logical drives. The answer was to use the 
FDISK from MS-DOS 5.0 on the Maxtor 
drives. I've still got the Cheetah 386 run- 
ning on DOS 3.3, mostly because it isn't 
broke. I expect I will change over to MS- 
DOS 5.0 fairly soon. With it, you can get 
620 kilobytes of main system RAM and 
still have a mouse, the Corel SCSI driver, 
and other system assets. I have MS-DOS 
5.0 on the 486 we use for Windows. 

In any event, I have slightly more than 
330 MB available, and the PSI/Maxtor 
system works splendidly. It's noticeably 
faster than the Priam drive was. It's also 
interesting to see it in operation. When I 
save something to “disk,” what actually 
happens is that it's written to the disk 
memory cache on-board the controller. 
Immediately after, however, the cache 
writcs to first onc hard disk and then the 


Failures On 
The Road. 


Now your data transmission requirements 
don't have to change just because you're 

on the move. The WorldPort 2400/MNP® 
Class 5 Modem gives you high speed data 
compression and error correction in a fully 
portable package. 

The WorldPort 2400/MNP weighs just 8 
ounces, battery included. Yet it's impervious 
to the pounding and abuse of life on the 
road. It adapts to Bell and CCITT standards 


other. It all happens totally invisibly un- 
less you're watching the three flashing 
lights (two on the disk drives themselves, 
plus the machine's "hard disk in use" 


light). 


Low-Level Reformatting 

Steve Gibson sells SpinRite II, a pro- 
gram that goes out to your hard disk, lifts 
off the data, does a low-level reformat of 
the track, and puts the data back down. I 
once saw an ad to the effect that SpinRite 
works on “anything that spins,” but that 
is not true; in fact, I've yet to get it to 
work on any of the high-performance 
disk drives here at Chaos Manor. This 
isn't to knock the program. It worked 
wonderfully well on some of my older 
noncached controllers and drives. It's 
just that SpinRite wants absolute control 
of the disk, and if the system has caching 
on the controller itself, there's no way 
SpinRite can get what it wants. It's to 
Gibson's credit that the program tests 
and won't take chances. 

It turns out that SpinRite is very useful 
on all the systems it will work with, and 
if you can get it to work, I'd recommend 
using it, periodically. However, it's not 


Avoid Transmission - ee 


world-wide. And il attaches to practically 
any public or private phone via RJ-11s or 
an optional acoustic coupler. 


But best of all, it gives you the advantages 
of speed and accuracy that come only with 
an MNP modem: the convenience of data 
compression for higher throughput and the 
confidence of automatic error correction for 
data integrity. All in the palm of your hand. 


needed at all with the latest controllers. 
Some caching controllers (from PSI and 
other companies) are continually testing 
the disk media, doing low-level refor- 
mats, moving data around if there's any 
chance of a problem, marking weak sec- 
tors as bad, and generally fussing about 
like a mother hen. Indeed, if you do 
nothing at all on your system, you will 
still sec the disk access light come on 
once in a while as the PSI controller qui- 
etly goes about its job. I confess I was a 
bit disconcerted the first time I saw that 
happening. 

I'm assured that these disk accesses 
are harmless, and I suppose I believe it. 
In my case, I don't even have to worry 
about a power failure while the controller 
talks to the disk: both my system and the 
one Larry Niven uses are run off a Clary 
uninterruptible power supply. 

The bottom line is that the Cheetah 
386 with a PSI controller and twin Max- 
tor mirrored drives works better than it 
ever did before. I’ve deliberately tried to 
confuse the system by doing odd multi- 
tasking operations that require lots of 
complex disk accesses, and nary a glitch. 
Mirroring isn't cheap, and I can't say I 


It’s travel insurance for those who can't 
afford transmission problems. 


Call us today for the dealer nearest you: 


1-800-DIAL-USR 
UbRobotics 


The Intelligent Choice in Data Communications 
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C BEYOND 640K DOS 


Let Phar Lap’s new 
286|DOS-Extender™ turn 
your Microsoft C compiler 
into a multi-megabyte 
power tool! 


It’s never been so easy to 

C beyond 640K DOS. 

You've been hearing a lot lately about DOS 
Extenders and their ability to let you create 
large programs beyond the 640K DOS limit. 
Now Phar Lap® makes it easier than ever! 
With your copy of Microsoft C and our new 
286IDOS-Extender you've got all the tools 
you'll need to quickly and easily build multi- 
megabyte protected-mode applications - 
often by simply relinking without making 
source code changes. 286|DOS-Extender 
enables you to build programs that have 
room for more features and capabilities 
without having to suffer with overlays or 
EMS. But the best news is you don't have 
to give up any of vour Microsoft C tools, 
including your CodeView debugger. 


And with 286/DOS-Extender you'll not only 
have plenty of memory for your applications 
but also for the Microsoft C 6.0 compiler 
itself. No more crippling "Out of Heap" 
messages when compiling under Windows 
or with networks. 


Total Compatibility 

Because 286IDOS-Extender is embedded 
into your program, it is invisible to the end- 
user. Your program looks exactly like any 
other DOS application. There's no new 
operating environment for your end-users 
to buy or learn. Any of the 30 million 80286, 
386, or 486 PCs that can run MS-DOS or 
PC-DOS can run 286IDOS-Extender. And 
because Phar Lap products support the 
XMS, VCPI, and DPMI standards, 
applications built with 286IDOS-Extender 
can run under a variety of environments 
besides MS-DOS, including DESQview 

and all modes of Microsoft Windows. 

Field Proven Technology 

Phar Lap is also the developer of the award- 
winning 386IDOS-Extender™, which has 
been used in over 600 applications including 
AutoCAD 386 and IBM Interleaf Publisher. 


Circle 239 on Inquiry Card. 


386IDOS-Extender is designed for 
programs that require the ultimate in 32-bit 
speed and performance on 386 and 486 PCs. 
By utilizing either of our DOS-Extender 
technologies, industry leaders are keeping 
their competitive edge and delivering all 
the functionality and capabilities that their 
customers have been asking for. 

So if DOS is looking smaller than ever, 

call Phar Lap today. 

And C what it's like beyond 640K. 

Phar Lap 286IDOS-Extender SDK 


We open a world of memory. 


Phar Lap Software, Inc. 
60 Aberdeen Avenue 
Cambridge, MA 02138 
617-661-1510 

FAX 617-876-2972 


Trademark holders: 286 [X)S Extender" and BEDOS Extender™ - 
Phar Lap Software. Inc.; Windows™ - Microsof Corp; DESQview™- 
Quarterdeck Office Systems; Interleaf Publisher" = interteal Inc 
trademark hoklerx: Phar Lap? - Phar Lap Software, Inc.: 
MSDOS®, Microsoft®, and CodeView® - Microsoft Carp.: 
AutoCAD? - Autodesk, Inc.; Lime IBM Corporation. 
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really need it, but it's comforting to 
know I have it. Mostly, though, I'm very 
favorably impressed by the PSI/Maxtor 
combination. Highly recommended. 


Spring Comdex 

First it was the "Shelly Awards" for best 
new products at Comdex. They were 
very informal—partly serious, partly a 
joke—and presented by BYTE senior edi- 
tors at the BYTE breakfast party. Then, 
by some magic, they were transformed 
into a whole series of awards in half a 
dozen categories, presented at a formal 
ceremony in a big theater complete with a 
band. All the BYTE editors at Comdex 
participated. 

As a result, we were al] running fran- 
tically around the Comdex exhibits look- 
ing for the best products making their 
first appearance at a major trade show, 
and I was heard loudly to complain about 
the monster that devoured Comdex. But 
when it was over, I found I rather liked 
the result. 

For one thing, while I never worked so 
hard in my life, I saw a lot of things I 
would have missed, as one or another of 
my editorial colleagues pointed out prod- 


ucts possibly worth nominating. For an- 
other, the long—about 5 hours—editorial 
meeting at which we chose the winners 
was the best Comdex discussion I've ever 
attended, and well worth the parties we 
missed. I don't know if the other editors 
learned much from it, but I sure did, as 
we talked about trends and what products 
would have the most effect on the indus- 
try. I began by hating the awards; now, 
I'm definitely looking forward to doing 
it apain. 

Spring Comdex this year had fewer ex- 
hibits than any I remember, but there 
wasn't any lack of good stuff; and the 
crowds were larger than last year. The in- 
dustry isn't in bad shape at all. 

I saw several major trends. As you'd 
expect, machines are getting cheaper, 
faster, and more powerful. They're able 
to handle larger files and more work. 
Laptop machines are smaller and better. 
About a quarter of the show was devoted 
to Windows 3.0, which looks to be catch- 
ing on. It doesn't hurt that memory is 
now practically free. There were more 
CD-ROM products, and Tandy's new 
line of reasonably priced multimedia ma- 
chines wil] help that trend along. 


Realizer and Thunder 

Years ago, I said that the most important 
trend in the computer revolution was 
steady progress toward taking the work 
out of programming: fixing things up so 
that it's more important to know what 
you want the machine to do than to know 
how to teach the machine to do it. Some- 
day everyone will be able to program, 
just as nearly everyone can write. 

First we need to develop the tools to 
make that possible. I admit things have 
not come as far that way as I thought they 
would. On the other hand, the trend i5 ac- 
celerating, in large part due to Windows. 
Not only do we have easy-to-use lan- 
guages like Object-Oriented Pascal and 
Visual Basic, but we're getting programs 
like Realizer and Thinx. Visual Basic, 
which was long code-named Thunder by 
Microsoft, is best described as Quick- 
Basic for Windows. 

Realizer might be described as Visual 
Basic for Windows with differences, but 
the differences are highly significant. 
Nonprogrammers will almost certainly 
find it easier to do complex jobs with Re- 
alizer than with Visual Basic. On the 
other hand, Visual Basic has strengths of 


TimeWands 


You have specific bar coding requirements. 
That's why we give you a choice! 


TimeWand"ll, with its cast metal case, is 

a ruggedized bar code reader ready for 
heavy-duty use. Its programmability allows 
your custom applications to be pre-set with 
prompts and cross-reference files. The large 
internal memory sizes of 32, 64, or 128K 
easily hold a day's worth of transactions. 
along with the date and time of each entry. 


If your data collection needs are simpler, the 
original TimeWand | offers a cost effective 
alternative. The TimeWand | date and time 
Stamps each bar code scan, like the 
TimeWand Il, but is contained in a smaller 
and lighter package. Even though it is 
compact, the TimeWand | can still gather an | 


impressive 2000 scans. 


Both TimeWands transfer their data through 
the host computer's serial port where the 
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its own. On the gripping hand, I haven't 
had enough time to work with either, so I 
haven't come to any definitive conclu- 
sions. This is partly because I haven't 
converted over to Windows; I have Win- 
dows on two machines here, but my pri- 
mary system is still the Cheetah 386 run- 
ning Desqview. Programs like Realizer 
and Visual Basic may cause me to change 
fairly soon. 

Realizer won the BYTE/Interface 
Group "Rookie of the Year" award at 
Spring Comdex. More interestingly, it 
was one of three finalists in the Best of 
Show competition—which it lost to Vi- 
sual Basic. There was heated discussion 
over the Best of Show award: a number of 
editors, including me, argued that Real- 
izer looked to be a better program—cer- 
tainly easier to use—than Visual Basic. 
On the other hand, one of the award crite- 
ría was impact on the industry, and Mi- 
crosoft's marketing clout—not to men- 
tion the company's development team 
that even now is working to improve the 
product —makes it pretty certain that Vi- 
sual Basic will be a major force. 

My advice is to get both. If you're seri- 
ously contemplating the development of 


Windows software products, you'll need 
them. Either is much easier to use than 
C, and potentially just as powerful. Re- 
alizer has far the better debugging tools; 
Visual Basic seems more natural to me 
(but I do a fair amount of programming 
in QuickBasic for DOS). I'm glad I don't 
have to choose. Both are recommended. 

When Windows 3.0 first came out, I 
asked Microsoft when they'd have a good 
Windows BASIC. “We're not sure there 
will be one," a languages product man- 
ager told me. “ToolBook does most of 
what people use BASIC for. We wonder 
if there will be a market for Windows 
BASIC." 

I didn't believe it at the time. Bill 
Gates got his start with Altair BASIC, 
and he retains a fondness for the lan- 
guage—and unlike some other language 
enthusiasts, he has the resources to in- 
dulge his whims. Besides, BASIC is po- 
tentially a lot more popular (as well as 
more useful) than C. The day has not 
come when Bill Gates abandons BASIC. 
Moreover, ToolBook, while a great idea, 
is $-l-0-w, and it doesn't give you all the 
control that BASIC does. 

Philippe Kahn has been sending E- 


mail denouncing Visual Basic as the pro- 
gramming equivalent of cocaine. I'm 
afraid I can't agree. While Object-Ori- 
ented Pascal is a fine program, and peo- 
ple who know Pascal should be able to 
make good use of it, Realizer and Visual 
Basic are going to have an impact far be- 
yond the more traditional languages. Be- 
tween them, they open, just a crack, the 
door to programming for everyone. 


Thinx 

Thinx is wonderful. I've always said that 
what it will take to make Windows take 
off is a series of indispensable applica- 
tions that run only on Windows. Thinx 
may be one of those; it's certainly an- 
other of those programs that push me to- 
ward Windows. 

You could describe Thinx as a visual 
database combined with a spreadsheet: 
in other words, much like Mind's Eye, 
the DOS application I described in July. 
Only this is for Windows, and it's very 
easy to set up and use. The manuals are 
complete, and the tutorial is superb. 

Thinx merges objects—such as maps, 
floor-plan furniture, symbolic objects 
like TV sets, organization charts, and 


The Portable Bar Code Readers 


data is stored in an ASCII text file. This 
allows the data to be easily combined with 
a wide variety of software packages. 


Choosing either TimeWand ll or the original 
TimeWand | provides you with a quality bar 
code reader at an affordable price. Call 
Videx at 503-758-0521 and ask for your 
free information kit. 


TimeWand II (32K)....................5698.00 
TimeWand | (8BK)...................... 


1105 NE Circle Blvd. 
Corvallis, OR 97330-4285 
503-758-0521 * FAX 503-752-5285 


idex and TimeWand are registered trademarks of Videx, Inc. 
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See us at COMDEX Fall, Oct. 21-25, Las Vegas, BOOTH #1656 


1e Complete 
System Upgrade. 


fr hautes 5.250 i 


Microsoft 


wh purcaseo 


No PC should be without DOS 5.0. And no DOS 5.0 Undelete that are data and keystroke compatible with 
user should be without new Central Point PC Tools 7.0. — their DOS 5.0 counterparts. And the only DOS shell 
Only PC Tools 7.0 builds upon thedatarecoveryact- ^ with a Microsoft-licensed visual eis 
ually in DOS 5.0. We know. We wrote it. For a limited time, when you buy DOS 5.0, you can 
It's so good Brad Silverberg, Microsoft's VPincharge — get PC Tools 7.0 for only $99. That's $80 off of the retail 
of DOS 5.0 said, "We chose PC Tools because it's the price of $179. 
best technology on the market." (10/90) So call 1-800-445-4309 today for the name of your 
Now PC Tools gives you even more. Like datareco- ^ nearest Central Point dealer. And upgrade your upgrade. 


very for networks, Automatic utilization of DOS 5.0's high Penton! Diet Codes © 
memory. Virus detection. Award-winning remote soft- CETFILFUL T OWU SOPCWATE 1x 
ware. Real Windows applications for Backup and Making Computing Safer, Simpler, Faster. 


Central Point PC Tools bs a trademark of Central Point Software, lnc. Names of other products menlioned herein ant used lor kbentifcallon purposes only and may be trademarks and/or registered trademarks of their respective companies. 
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dynamic models with formulas—with 
data. Complex structures are built by 
clicking and linking; there's a very Mac- 
like feel to using this program. As with 
Mind's Eye, there are a lot of features, 
but you don't have to learn them all to be- 
gin using the program. Just follow instruc- 
tions, open the tutorial, and have at it. 

I intend to use Thinx to build a dy- 
namic mode] of the world of the CoDo- 
minium, the fictional future history fea- 
tured in my novels of Falkenberg's Le- 
gion. Keeping all the details—characters 
and their ages; families; the tables of or- 
ganization and equipment for Falken- 
berg's Mercenary Legion; TO&E for 
other military groups; maps, both plane- 
tary and interstellar—self-consistent has 
become a considerable chore, and my 
preliminary experiments with Thinx in- 
dicate that it will help a lot. 

Also, Thinx is just plain fun to play 
around with. Recommended. 


Short Shrift 

Once again, the stuff is piling up: there's 
just a lot of really good software out 
there, far more than I could possibly 
cover in the detail that it deserves. Thus, 
it’s short-shrift time once again at Chaos 
Manor. Do understand, if I mention 
something at all, it's because I would like 
to have written more about it. 


Crescent and Clip Art 

Although Mrs. Pournelle's Reading Pro- 
gram works quite weil, I have to admit 
the graphics are hokey: they're all mono- 
chrome line drawings, and primitive 
even by CGA standards. Of course, 
there's no real need for them to be better: 
the program does what it's supposed to 
do, which is to let one person who can 
read teach another who needs to learn 
how. Still, it would do no harm to up- 
grade the graphics. 

I've finally got the tools to do that: 
PCX files of artwork from T/Maker. 
T/Maker advertises itself as the leading 
supplier of PC and Mac computer art, 
and I've no reason to disagree. There are 
business drawings, funny drawings, all 
kinds of drawings, all good stuff, plenty 
enough to jazz up the Reading Program. 

Unfortunately, Roberta's program is 
written in QuickBasic, which has no way 
to bring in and display outside files like 
T/Maker clip art. That turns out not to be 
a problem: Crescent Software's Graphics 
Workshop Tool Kit has routines that will 
open a PCX file and display it on-screen. 
That's more or less what I've been doing 
already using BSAVE and BLOAD, so 
this should do the job. I may have some 
fiddling to do to speed things up and hold 


down file sizes, but preliminary tests are 
encouraging. 

Once again, Crescent comes through: 
if you program in QuickBasic, you sim- 
ply must have the Crescent BASIC pro- 
gramming tools. I can't wait for Crescent 
to put out a library for Visual Basic. 


Writing Chinese 

A few years ago, I recommended Dr. Pe- 
ter Leimbigler's system for writing in 
Chinese on a PCompatible. At that time, 


he had no choice but to sell graphics 
boards capable of handling Chinese ideo- 
graphs; the usual PC video board could 
not display Chinese. Now he can do it in 
software alone for VGA systems, and of 
course it prints on a laser printer. 

If you have any need to write and/or 
print Chinese, you really must get Xian- 
TianMa. It allows data entry in a number 
of ways, including phonetic spelling. The 
characters are clear and crisp on-screen 
and in print. Understand, I don't read 


TRADE IN A COMPETITOR'S PRODUCT AND GET VT420 EMULATION | 


FOR MS-WINDOWS FOR ONLY $99. CALL FOR DETAILS! 


VT Emulation 
Under Windows 


KEAterm VT42O 


|v 1-800-663-6702 


NOB 
e O Fg  — 7 


Regardless of your PC operating system, KEA has VTemulation and connectivity 
products to meet your needs. KEA provides KEAlerm VTermulation for MS-Windows 
ZSTEM VTemulation for MS-DOS and SCO UNIX: the PowerStation VT layout 
keyboard for your PC; and KEAlink LAT, TCP/IP and IPX network producis for 


connecting to your VAX or UNIX host. 


Tel: (604) 431-0727 Fax: (604) 45140818 Orders: 1-800-663-8702 


SOan«EERT 
WINS 


 —OKEA 
= 


KEA Systems Ltd, 3738 North Fraser Way, Unit 101, Burnaby, BC, Canada V5[ 5GL 
Copyright O EPA SYTTEMS UTD. PAN ngii oreet Elio Ef Abed Pomerstation ZSTEM sad the KEA kapo ace trodrmarks ad KEA Syurmm Lid 
AB ather hermi xad qracurt nadunt ket trademarks of reg macrod trudemarts af Ghee rrxpertne hmiders. 


Circle 160 on Inquiry Card. 


SEPTEMBER 1991* BYTE 97 


USER'S COLUMN 
Tanca 


Chinese, so I have to rely on those who 
can; but everyone I know who has seen 
this system praises it. If you need it, you 
need it bad. Recommended. 


Optical Disk Drives 

As most of you know, I've been a bit of a 

WORM drive fanatic. With a WORM 

drive, you get what amounts to an eternal 

record, a file not easily erased short of 

the physical destruction of the cartridge. 
For the past six months, I've been 


using the Pioneer DE-S7001 dual-pur- 
pose optical disk drive. This is either a 
WORM or a read/write optical drive, de- 
pending on which cartridge you put in. I 
have been torture-testing this drive; I 
have had it XCOPY enormous blocks of 
data to a large hard disk and copy it back 
again, and keep that going for days. I 
have copied to the DE-S7001 using Lap- 
Link III (using Turbo parallel mode). I 
have had Dr. Solomon's virus-checking 
software access the Pioneer data car- 


BUILD TO SUIT. 


Qo 


Naw, you can create, update and print 
presentation-perfect flowcharts ta your 
specifications — in no time! 

Quick to master and a snap to use, 
Patton & Patton’s flowcharting software is the 
standard of bath large and small businesses 
around the world — and is available through 
all major software dealers. 


see your dealer today! Or, for a 
"live," interactive demo disk, call: 


800-525-0082, ext. 1109. 


International: 408-778 6557, ext. 1109. 


quy 
CHARTING 


PATTON & PATTON 


Software Corporation 


Excellence in charting the flaw of ideas! 


Works on IBM & 100% compatible PC's, supports CGA/EGA/VGA and aver 150 dot matrix and laser printers, 
with multiple print densities and 10 font sizes. Creates multi-page charts, portrait or landscapo, on 
most standard paper sizes. Mouse or keyboard controlled. Supports International Characters. 


IBM és a regirturwd trademark of Internationa! Business Machiaes Corporation. 
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tridge continuously over a 24-hour peri- 
od. And I've accessed the disk through 
LANtastic. 

I am pleased to report that I'm sold. 
The Pioneer optical drive, with Corel 
SCSI card and access software, is as solid 
as a rock. 

Thus, I'm discontinuing testing. Now 
Pil just use the drive. I still archive fin- 
ished novels onto a WORM cartridge. 
but I now rely on the Pioneer erasable op- 
tical disks for backup. for primary stor- 
ape af really big files, and for archive 
copies of software. If you're in the soft- 
ware development business, you really 
need something so easy to use that you'll 
routinely use it for backup. The best 
backup device is still a Palindrome sys- 
tem with a big Exabyte tape drive, but 
that's quite expensive. Failing that, the 
Pioneer DE-S7001 will do the job very 
well indeed. Recommended. 


Winding Down 

The book of the month is by Orr Kelly, 
King of the Killing Zone (Berkeley Paper- 
backs, 1991), a really excellent history 
of the design and development of the 
Abrams tank. It's a good picture of how 
the Pentagon works and what it's like to 
be a dedicated Army officer in a bureau- 
cracy; and how the system, flawed as it 
is, managed to produce a winner. 

The first computer book of the month 
is Michael Hyman's Windows 3.0 for 
BASIC Programmers (Addison-Wesley, 
1991). This one covers Realizer (but not 
Visual Basic) and goes into the proper 
level of detail about how Windows does 
things, what objects are, and so forth. It 
contains a limited version of Realizer. 
Hyman is the author of Microsofr Win- 
dows Program Development and knows a 
lot about Windows. This book is recom- 
mended. 

Another computer book worth men- 
tioning is by Wayne Rash Jr. and Peter 
Stephenson, Executive Guide to Local 
Area Nerworks (Compute! Books, 1991), 
It’s written in the style you've come to 
expect from BYTE columnist Rash. The 
book is precisely what it says it is: an in- 
troduction to the subject written for the 
executive who has to supervise people in- 
stalling a LAN, It won't make you an ex- 
pert, but at least it will make it easier to 
talk to the experts. 

The game of the month is Harpoon 
from Three-Sixty. They now have a sce- 
nario editor that lets you add ships and 
planes to existing battle scenarios. Using 
it is not intuitive: to load a scenario, you 
have to edit it using one program, and 
then load the main game program; tell 
the game program to start a new game in 
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| Rainbow Technologies 
| Prote cts Software Better. 


j For More Developers 
J And For More (xood Reasons. 


For the most solutions, best support and 
worldwide availability in PC, MAC and LAN 
software protection, there% no reason to 
look further than Rainbow Technologies. 


Rainbow Technologies features: 


* DOS, OS/2, Windows, UNIX, XENIX and 
MAC compatibility 

* Protection for SPX/IPX and NetBios 
networked software 


weeds 1-800-852-8569 


suit your application 
* The most drivers/interfaces for quick 
implementation 
* Proprietary ASIC designs for confidentiality — today to plug Rainbow Technologies into 
* Proven reliability - more than 1.5 million 
keys installed your software plans. Evaluation packages 


* Transparent operation for the end user 


en 
- 
ce 
= 
Lm 
LI 
ec 
~ 


Protect your revenues. Call toll free 


THE 


are available. ii 
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AVAILABLE NOW!!! 


The NetSentinel™ 
Network Site License 
Management Key For Novell, 
OS/2, & NetBios Based LANs. 
Call Today For Details... 1-800-852-8569 | 
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p ( J RAINBOW TECHNOLOGIES 


9292 Jeronimo Read, Irvine, CA 92718 * TEL: (714) 454-2100 


(800) 852-8569 » FAX: (714) 454-8557 * Apple Link: D3058 
Rainbow Technologies, Ltd., Shirley Lodge, 470 London Rd., Slough 
Berkshire SL3 8QY. U.K. TEL: (44) 0753-541512 < FAX: (44) 0753-543610 
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Rainbow Technologies provides: 


* World class technical assistance 

* Custom application engineering 

* Toll free Hot Line support 

* Delivery in 5 days or less 

«Jn stock availability in 15 countries 

* Clear and comprehensive 
documentation 

* The broadest warranty coverage 
available 


COMPANY 
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Copynght ©1991 Rainbow Technologies, Inc. All product 
names are trademarks of the respective holders. 
Rainbow Technologies stock is traded on NASDAQ-RNBO g 
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Computer Clip Art Portfolio Disks 
for PC or Mac .... $49.95 t0 $169.95 

T/Maker Co. 

1390 Villa St. 

Mountain View, CA 94041 

(415) 962-0195 

fax: (415) 962-0201 
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Corel Optical Disk 
Interface Board ............... 
Corel Systems Corp. 

Optical Products Division 
1600 Carling Ave., Suite 190 
Ottawa, Ontario, 

Canada K1Z 8R7 

(613) 728-8200 

fax: (613) 761-9177 
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Pioneer Communications 

of America, Inc. 

600 East Crescent Ave. 

Upper Saddle River, NJ 07458 
(800) 527-3766 

(201) 327-6400 

fax: (201) 327-9379 
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Graphics Workshop Tool Kit ....$149 
Crescent Software 

32 Seventy Acres 

West Redding, CT 06896 

(800) 352-2742 (orders only) 

(203) 438-5300 

fax: (203) 431-4626 
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Harpon anrea YY dec con se: $59.95 
Three-Sixty 

2105 South Bascom, Suite 380 
Campbell, CA 95008 

(408) 879-9144 
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the generic battle scenario area you've 
chosen; press Alt-FE, an action docu- 
mented in precisely one sentence buried 
in the back of the scenario editor manual; 
and load your edited scenario. Any other 
action will fail frustratingly. 

My son Phillip is getting his commis- 
sion in the Navy in a few days, and he's 
been assigned to a helicopter carrier, so 
we were anxious to put his ship into one 
of the battles. When we did, we found to 
our horror that it didn't have any helicop- 
ters aboard. It turns out that you must 
first add a new battle group, and in a sep- 
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HyperStore 1600................... $900 
Configuration modules: 
MENTRE PNE $300 


Perceptive Solutions, Inc. 
2700 Flora St. 

Dallas, TX 75201 

(800) 486-3278 

(214) 954-1774 

fax: (214) 953-1774 
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ReallZzep einer $395 
Within Technologies, Inc. 

Laurel Corporate Center 

8000 Midlantic Dr., Suite 201 S 

Mount Laurel, NJ 08054 

(609) 273-8881 

fax: (609) 231-899] 
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BI eec Érer eH a a 1 $805 
Specialty Development Corp. 
1001 Capital of Texas Hwy. S 
Building I 
Austin, TX 78746 
(800) 284-7732 
(512) 327-8608 
fax: (512) 327-5233 
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Spaceship Warlock 
CD-ROM 
Educational Computer Services, Inc. 
7434 Trade St. 

San Diego, CA 92121 

(800) 843-9497 

(619) 536-9999 

fax: (619) 536-2345 
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arate action egit that battle group if you 
want to add aircraft. Once we figured out 
that secret, the rest was easy, and Har- 
poon is far and away the most realistic 
naval war game around. 

Thanks to everyone who bought Fallen 
Angels and Go Tell the Spartans, both 
books hit the best-seller list just after 
they came out. Now I'm off to the beach 
house with Larry Niven, where we hope 
to finish The Moat Around Murcheson 's 
Eye. I'd like to think that while I'm gone 
some of this sea of software will vanish, 
but I know better. 8 


SpinRite II ...................-...... $89 
Gibson Research Corp. 

22991 La Cadena Dr. 

Laguna Hills, CÀ 92653 

(800) 736-0637 

(714) 830-2200 

fax: (714) 830-0300 
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Bell Atlantic Corp. 

575 East Swedesford Rd. 

Wayne, PA 19087 

(800) 688-4469 
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Microsoft Corp. 

1 Microsoft Way 

Redmond, WA 98052 

(800) 426-9400 

(206) 882-8080 

fax: (206) 883-8101 
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XianTianMa ...................----- $605 
Asia Communications, Inc. 

1117 Ste-Catherine W, Suite 606 
Montreal, Quebec, 

Canada H3B 1H9 

(514) 434-0373 

fax: (514) 434-9374 

Cirele 1166 on Inquiry Card. 


XT338UBIT.....——— M. $2325 
Maxtor Corp. 

211 River Oaks Pkwy. 

San Jose, CA 95134 

(408) 432-1700 

fax: (408) 434-6460 
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Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
Jerry welcomes readers’ comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, c/o BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him on BIX as "jerryp. " 


How to remove the last barrier 
to 32-bit programming. 


Open Intel's new 386/486 C Code Builder" Kit. The $695 price tag includes free Intel support 
And tear into the increased memory and performance and a 30-day, money-back guarantee. With no royalties 
of 32-bit DOS protected mode. to pay. Ever. 
True 32-bit software lets you take full advantage Buy it from your local Intel dealer. Or call 
of Intel386" and Intelá86" CPUs. Multiplying DOS per- 1-800-525-3019 for fax document #9901. Because with 
formance up to five times, and moving beyond 640K. Code Builder, the hardest thing about getting into 
And Code Builder is a one-vendor source forall 32-bit programming is opening the box. 
your tools: a Microsoft- and ANSI-compatible Compiler es 
and Libraries, Linker, Librarian, Make Utility, Source- EN 
level Debugger, and DOS Extender. So you can easily l ntel ® 


create applications compatible with DOS, Windows, 


and OS/2° The Computer Inside™ 


CUP Intel Copporauon. To sprak (o 3 real person, call 1-500-555-5373. E 
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screen 
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ACTUAL SIZE. 
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Place this magazine across your lap. Looks pretty good, 
doesnt it? And at this price, i will also fit comfortably in 


your budget. 


Specs: 
#16 MHz B03B6SX 
processor, «2 MB RAM, 
#20 MB hard drive, «1.44 
MB 3.5 internal diskette 
drive, eparallel port, *2 serial 
ports, *VGA monitor port, 
eVGA-32 Grey Shades, #9 
inch non-glare VGA display, 
epower management 
system for extended battery 
life, «3 hour battery pack, 
eAC adapter, 8.6 Dx1T L 
x21 H, 6.5 b.. sexternal 
keyboard connector. 


All Systems also Include: 
«30-Day No Risk Money 
Back Guarantee 
*1 Year Warranty 
Unlimited Toll-Free 
Service and Support 
«Tech Support 
Bulletin Board 


Options; 

e40 MB and 60 MB hard 
drive, « upgrade kits 
to 16 MB, *internal modem, 
stax modem, ethree-stot 
expansion docking station, 

pocket LAN adapter, 
eadd-on numeric 
eautomobie adapter, «exa 
battery pack, eMS-DOS? 
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PC Grand 3854220 CompaqLTE 3864/20 Del Systeni* 320N 
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“My biggest client was 
using Novell. When I 
installed LANtastic, 


they thanked me for 


giving back their 


computers." z^ 
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RS on-site computer technicians. 


Out in Indiana farm country in 1988, Dennis 
Heese indulged his passion for computers by 
adding a room to his dad's farm equipment 
company. Last July, he started connecting his 
customers on LANIastic networks. Today that 
sideline is turning a million dollars a year. 

His biggest client was running a 25-node 
network on one Novell system and preparing to 
upgrade to another. That's when Dennis installed 
Artisoft's LANtastic. "I told them if they didn't like 
it, I'd pull it out. No charge. Now they're the 
happiest customer | have. They really like having 
multiple servers with drives formatted for DOS. 


For more information call Artisoft or visit 
your Artisoft Authorized Five Star Dealer. 


AUTHORIZED They thanked me for giving them back their 
DEALER computers." 
C1901 by Atc. bz Al ight reserved. LANustc u a LANtastic is so easy to use that Dennis's 


customers enjoy networking. The flexible peer-to- 
peer structure was another plus. “We have had 
many applications that bogged down on a dient- 
server network, Now with LANtastic we can 
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Dennis' clientele are people more interested 
in being experts in their own fields rather than 
having to become—or hire—experts in an 
overcomplicated network. They are doctors, 
lawyers and industrial specialists like a large 
communicalions tower producer, a bearing 
manufacturer and a plastics firm that makes 
showers and tubs. 

There's a myth that networks have to be an 
employment program for on-site computer 
technicians. Artisoft's LANtastic shatters the myth 
with a network that everyday people can install 
and understand and use with confidence. 

“We will now turn down a network job if we 
are forced to install Novell. We tell people that our 
network is really called FANastic and that Artisoft 
just can't spell. 


=: ARTISOFT 
Revolutionizing Connectivity 
Phone (602) 203-6363 Fax (602) 293-8065 
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YOUR FIRST LAN: 
Do IT YOURSELF? 


ne of the mistaken impressions that business 

computer users have is that LANs are only for 

large businesses. Many business users think 

that something as complex as a LAN can be de- 

signed and installed only by a company that 
specializes in such things. While this may be true in 
the case of large corporate LANs, the fact remains that, 
in many cases, it’s entirely possible for a small com- 
pany to design and install its own LAN. 

A great deal depends on your ability to work with 
computers and your willingness to spend time on LAN 
installation rather than (or perhaps in addition to) your 
normal line of work. Not everyone is a candidate for a 
do-it-yourself network. In some cases, you can do part 
of the work, though, and still have a role in the in- 
stallation. 

A good example of a business that succeeded with a 
do-it-yourself LAN is Metropolitan Helicopters in Ma- 
nassas, Virginia. The president of Metropolitan is Dave 
Carter, a knowledgeable computer user. Dave runs one 
of the largest flying services in the Washington, D.C., 
area and performs much of the work with a trio of PC 
clones from Tandy. These computers do everything 
from keeping the books to downloading aviation weath- 
er from the Federal Aviation Administration. Unfortu- 
nately, they're also widely separated from each other. 

While he could have used the computers the way they 
were, life would have been easier if the accounting 
functions were available from the back office as well as 
at the front counter. Swapping disks would never do, 
since there was no way to be sure that the accounts 
would stay the same while they were being used in two 
different locations. 

Dave started off with a LA Ntastic starter kit and ran 
the cable himself. The design was limited to figuring 
out where the cable runs would be, and in a couple of 
hours, Dave and Metropolitan were networked. 

The resulting benefits were immediate. The account- 
ing work was significantly more productive, and the 
load on the staff was reduced, The LAN clearly made a 
difference. 

Not every business is as easy to network as Metropol- 
itan Helicopters, and not every business has someone 
who knows as much about computers as Dave Carter 
does, so not every business is a candidate for a do-it- 
yourself LAN. Likewise, not every business owner is 
as willing to work nights, as was the case here. So, how 
can you tell if you should do all of the job, part of the 
job, or none of the job? The answer is that you must 
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evaluate the capabilities of your business, just as you 
evaluated your requirements last month. 


Making the Decision 
The following points will help you decide if designing 
and installing your own LAN is for you. Remember 
that these are just guidelines and that there may well be 
additional factors that will sway you one way or the 
other. Remember also that 
while the cost of LAN instal- 
lation is usually one factor in 
looking at do-it-yourself 
LANs, a lot of factors consti- 
tute costs over the life cycle of 
a network. If you don't know 
what you're doing, the money 
you save on installation will 
be extracted from you many 
times in the future as you try 
to recover from the results. 


e How much do you know 
about your computers? While 
a simple LAN installation 
doesn't require formal educa- 
tion in computer science, you 
should be comfortable open- 
ing up your machines and 
adding or removing expansion 
boards. You should also be fa- 
miliar with computer docu- 
mentation and be willing to 
try a process several times be- 
fore you get it right. 

e How much downtime can 
you tolerate ? When you're in- 
stalling your computers, you 
may be without them for as 
much as a day or so. A lot depends on how well the 
installation proceeds, and that depends on your experi- 
ence. Professional installers can have your machines 
out of operation for only a few minutes apiece. If you 
can't live without your computers for a while, you 
might want to avoid doing it yourself. 

* How are you at construction techniques? Installinga |. 
LAN involves running cable to several offices and may 
require you to install junction boxes in walls, install 
conduit, and maybe install electrical power. If you 
aren't familiar with these skills, and if you don't have a 
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You might already 
have the resources to 
install your own LAN 


AnthroCart 


The best furniture you can buy for your equipment. Incredibly 
strong. Mobile. Flexible. Space saving. Lifetime warranty. 


Choose different sizes and colors. Add the accessories 
you want. Discover Anthro s 
exceptional service. 


Call us for our new 


Free Catalog: 


800-325-3841 


5:30 AM to 5:00 PM PST 


TechnologyFurniture* 
3221 N.W. Yeon SI. 
Portland, OR 97210 

(503)241-7113 
Fax: (503)241-1619 


GSA contract No. GS-00F-5040A 
Available for OEM applications 
Made in USA 
Prices start from $159 T. 
We ship in 48 hours - — 

Anthro, AnthroCart and Technology Furniture are registered trademarks of Anthro. 
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license in areas where one is required, 
you will need to hire someone for this 
part, at least. 

* How much free time do you have? You 
need to have the time to do the installa- 
tion properly, including the part about 
reading the manuals. If you're already 
perpetually minus on minutes, you might 
want to reevaluate installing a LAN 
yourself. How did Dave Carter manage? 
Things can get pretty quiet at a flying 
service when the airport is socked in. 

+ How big is the project? Success with 
do-it-yourself LANs drops as the com- 
plexity increases. Most users without an 
MIS staff should contract out even a 10- 
user LAN. Doing a 100-user LAN your- 
self without a trained staff is folly. 

* Are you connecting anything besides 
personal computers ? Unless you have the 
right training or experience, adding gate- 
ways, bridges, routers, and multiple 
servers is the province of skilled contrac- 
tors. Many large companies, even those 
with skilled staffs, farm out this work 
because it costs too much to use a support 
staff for new installations. 


Ultimately, the decision to install a 
LAN yourself is a business decision like 
any other. If the net cost (including all 
factors) is lower to do it yourself, then 
you should consider that option. Just re- 
member to count things like downtime in 
the cost column of your comparison. 


Doing Part of the Job 

Let's say that you've looked at the op- 
tions and it's now clear that you're not 
really in the market for a do-it-yourself 
LAN. If that's the case, you may be a 
candidate for doing part of the LAN 
yourself. Frequently, this is both less ex- 
pensive and more effective than contract- 
ing the whole job. It's less expensive be- 
cause you do part of the work, and more 
effective because you have more involve- 
ment in the process, so the resulting in- 
stallation closely reflects your needs. 

In the case of doing part of the LAN 
for yourself, you have to decide what 
skills you can provide and whether you 
can provide them more cheaply or more 
effectively than the LAN installer. You 
might have your company maintenance 
staff (if you have one) do the basic cable 
installation, for example. You might pro- 
duce the initia] drawings of the LAN, 
showing the locations of workstations, 
cable connection boxes, and LAN sup- 
port equipment. You might even install 
some of the simpler hardware, such as 
the network interface cards. Even doing 
something simple, such as attaching 3M 
Post-it notes to the walls to indicate 


Spikes. Surges. Overvoltage. 
Undervoltage. Brownouts. 
These things happen. And they 
can do irreparable damage to 
your equipment and data. 
Unless you're protected with 
Minuteman Uninterruptible 
Power Supplies. 
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he best way to 
decide how you can 
help Install your 
LAN, and maybe 
save some money in 
the process, is to 
make an inventory 
of your capabilities. 


connection box locations, can save 
money and reduce installation time. 

The best way to decide how you can 
help instal] your own LAN, and maybe 
save some money in the process, is to 
make an inventory of your own capabili- 
ties. Of course, it helps a lot to know 
what capabilities are required: 


* Are you good with graphics software? 
If so, you can save a lot by using a pro- 
gram like AutoSketch from Generic Soft- 
ware to create the drawings for the LAN. 
This company is a subsidiary of Auto- 
desk, which makes AutoCAD, the lead- 
ing CAD package. AutoSketch is easy to 
use, and there's an optional Symbols Li- 
brary for LAN design. This means you 
can create your own physical LAN layout. 
* Do you have a staff electrician ? If your 
electrician (or some other qualified per- 
son) can do your data cable installation, 
you'll speed up the LAN installer’s job. 
You may find that you'll have to make ar- 
rangements for additional power in any 
case, so you can do both jobs at once. 

* Can you plan where the equipment 
should go? Making a survey of your 
office spaces and deciding where you 
would like to have the wall boxes placed 
for the LAN connections, and deciding 
where to place equipment such as file 
servers, power supplies, and the like will 
ease installation and lower prices. 

* Do you have a skilled staffer who can 
heip with the installation? Many LAN in- 
stallers will let you supply some of the 
labor for things like installing network 
interface cards, This means you'll pay 
the installer less and at the same time 
will learn more about your own LAN 
than you would if your staff didn't help. 


Keep in mind that a great deal of the 
process of helping the LAN installation 
along can be negotiated with the com- 
pany doing your installation. In fact, this 
is a good way to help select a LAN con- 
tractor if you're interested in keeping 
prices down and in getting the process 
done as quickly as possible. You should 
remember, however, that you'll be re- 
sponsible for any work you do yourself. 
This means that if your cable was in- 
stalled incorrectly, you'll have to fix it or 
pay to have it fixed. Likewise, if your 
staff installed the network interface 
cards, and they are not set up properly, 
your staff will be responsible for making 
them work. This is why you have to make 
sure you have skilled people doing the 
work in the first place. 


The Lay of the LAN 

One area that nearly every LAN custom- 
er can help with is the physical layout of 
the network. As mentioned in the check- 
list above, this can be done with existing 
blueprints or with software that lets you 
create your own. In a way, designing the 
physical layout is the next step beyond the 
requirements definition that I discussed 
in last month's column. 

First, get a set of blueprints of your 
office spaces. In some cases, finding an 
existing set is impossible and you'll have 
to create your own drawings. In new 
buildings, a set of blueprints is usually 
available from the building manager or 
the owner, or maybe from the company 
that built the structure. If you have a 
choice, you'll want to ask for the draw- 
ings that have the electrical and HVAC 
components illustrated. 

If you don't have and can't get draw- 
ings of your offices, it's time.to get a 
copy of AutoSketch and do your own. 
Make a rough sketch on graph paper, 
making sure to draw to scale using actual 
mcasurements. You might have to pick 
up a 100-foot tape measure at the local 
building supply store to get accurate 
measurements of large spaces. You'll 
also need to mcasure ceiling height and 
note what kind of ceilings you have. 

Once you have drawings in hand, you 
need to indicate the proper placement of 
the LAN hardware, as far as your re- 
quirements are concerned. To do this, 
you should visit every office and note 
where the LAN connection box should be 
located. This is an electrical junction box 
about the size of similar boxes that al- 
ready contain phone connectors and elec- 
trical convenience outlets. Generally, 
it's a good idea to put the LAN connec- 
tion in the peneral vicinity of the other 
boxes so that the occupant of the office 


The easy, cost-effective information system from National 
Videotex, using AT&T's state-of-the-art digital network. 


“For a ftat fee of $4.95 per month, you get 
unlimited access to National Videotex 
Network, the user-friendly infomation ex- 
change. This includes free access to six 
services provided by USA Today Decision- 
line, "write-your-own' classified ads, and 
unlimited usage of the gateway functions, 


LM 


National Videotex Network users may 
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pay-as-you-go interactive and transac- 
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exchanges, environmental services and 
more. NVTEL multi-orotocol communica- 
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fax: (602) 293-8065 
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knows where to find things. 

You will also need to decide where the 
LAN equipment should be placed in your 
office. Normally, this equipment will 
include a file server, an uninterruptible 
power supply, and perhaps one or more 
hubs to which you will attach the work- 
station cables. 

The LAN equipment should be placed 
out of a traffic area, but in a location that 
has good climate control. You will need 
to be sure that you have a room that can 
be locked if your office isn't very secure 
or if you have employees who like to fid- 
dle with computers when they're not sup- 
posed to. 

If you're helping with the layout for a 
larger LAN, you will need to be con- 
cerned about the location of telephone 
equipment closets, building backbones, 
and cable raceways. In this case, the in- 
stallation will work better if you perform 
a preliminary study so that you can get a 
meaningful bid from a LAN contractor 
and then work with the contractor that 
you select to perform the more detailed 
work. In complex LANs, there are a 
number of acceptable ways to meet your 
requirements, and you will need to find 
out how the contractor plans to meet 
them so that you can work together to 
that end. 


To Do or Not to Do? 

Now that you've seen some of the ways 
that you can do all or part of your own 
LAN installation, it’s up to you to decide 
what role to play. [n some cases, such as 
the installation that Dave Carter per- 
formed himself, the choice is simple. 
LANtastic is easy for a user to install, 
and it works fine. The question is more 
difficult in more complex installations, 
however. 

When an installation becomes morc 
complicated than a few workstations, 
such as when it moves into the world of 
file servers, mainframe gateways, and 
communications servers, you need to 
call in people who have the required 
training. It may be that those people al- 


ready work for you in the form of your 
MIS department. Approaching a com- 
plex LAN installation with untrained in- 
stallers is an effective way to extract 
money from your business, so it's better 
to do it right the first tíme. 

Finally, there's also the question of 
whether you want your staff to be spend- 
ing its time installing LAN hardware and 
software. Depending on how lean your 
organization is, you might not want to 
shut down other operations just so your 
own staffers can load the NetWare shell 
onto everyone's workstation. Again, this 
might be a situation in which an outside 
contractor can do the job more efficient- 
ly, despite the fact that you have the skills 
you need on your staff. 

Installing your own LAN or helping 
with the installation has some distinct 
benefits beyond the financial savings. 
When you participate in the installation, 
it means that you become vastly more fa- 
miliar with the network than you would 
have been otherwise. This, in turn, 
means that you will have fewer problems 
that you can't handle and that you'll 
know what your LAN can do when you 
have to expand it later. 

Ultimately, the question is more than 
just whether you can do it yourself. The 
question is also how much of a role you 
can play, for you should always plan to 
play some role. After all, itis your LAN, 
and itl] work better if you know what 
you've got. W 


Wayne Rash Jr. is a contributing editor 
for BYTE and a principal and technical 
director of the Network Integration Group 
of American Management Systems, Inc. 
(Arlington, VA). He ts coauthor of two 
books for business network users: The 
Executive Guide to Local Area Net- 
works and The Novel] Connection. You 
can contact him on BIX as “waynerash," 
or in the to. wayne conference. 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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) à © 16 Bu High Perf e VGA : 
AEE SA Carel A PE from vendors like 


$2 043 Dus $.0/Windows 30 Mouse Novell NEC 
$2. 272 Paradise, ATI and 
Add "E. for 386/33MHz 


Lease for 379/month* 
Add - for 386/33MHz 
Leuse for $£8/month* 


many others, at 


2806's also 
a On-Site Service by TRW} Available 


a 30-Day Money Back Guarantee [m—— drap ii 
* 1.2 MB or 1.44MB Floppy Drive. ° Real Time Clock Calendar 
E Our 5-Year Prorated Warranty » ] Parallel and 2 Semnal Ports with 5-Ycar latery 
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“The PC Brand 
486/33 showed 
better speed and 


25MHz 80480DX CPU Operating at Zero Wait States 
Built-In 8K 4-Way Sel Associative Cache 

Optional 128K Secondary Cache (standard w/486/33MHz) 
IMB RAM (expandable to 16MB) m 80MB Hard Drive 

14" Monochrome Grey Scale Monitor & 16 Bit Super VGA Card 


of users, the 

Lease for: 
search for a 486/ | $83/month 
33 will end with | 
this machina." 


Add $300 for vinci: 


expansion than 
machines costing 
twice as much. 
For a good number 


-PC Magazine, 
FO Brand 480/33) 486ISA =  4861SA 
Product pam Super Windows Workstation — Nenwork Tower Server 
e 4Ml RAM (expandable to 16511) » 3MB RAM (capandable to 163517 
= [DOME Hard Bove e l6 Rit Server LAN Adamer Card 
Li Super VGA Color Moni Supporting both Eshemet and 

Ask About Our Op- - Mescfenecn "E 10-Hase T 

tional Service Pius » 16 Ba Ligh Performance Super e 200MB Hard Dive 

Program VGA Card with TAIG ® 12° Mono Graphics Monitor 

Guaranteed Trade-in * POS Sik Windows 3 0/Mouse » Mono Graphics Card 


© Server Tower Case 


on your existing PC $2 72 5 
Brand Computer when 3 $2 99 4 
Add $430 for 480/33MHz , 


fe i you Up-Grade to one 


- 5r, iei Lease for $107/month* Add $330 for 486/33MHz 
tar A. | Lease for $111 th” 
; à 14 " of our more Powerlul age tor iman 
SS models and On-Site 
to 
| Video Optiona Case Options Service far SN 
e Mono Graphies * Shim Line * Mim Tower | Years. Call for details. ^ -— Y | 
| * VGA Mono = sener Tower = Desk Top | ! | M i BRAND 
| e VGA Color 1640 x 480) E 
| ^um Hard Drive Options D An. om 
| , nh Color 9 AUMB v OMA © 420M8 — j 


e MOMH © 200MB * moi 


Call 1-800-PC Brand. 


TEL 1-800-722-7263 FAX 1-800-722-7392 
Brand, Inc. 577 Supreme Drive, Bersenvifle, TL 60105 + Intemational Fax a 708-616: 2589 Enernationat Vice «708 Am 
300 We Me ipen Mon, hru Fris Tam 7 pre Aanutday Ram to 4pm Cemral Time MauerCand, VISA, Discover. PC Tand 
Direct Advantage MasterCard, Chicks & Approved KO Accepted. Preces 4 enecifications subject io change. 388, 3X. un Circle 226 on Inquiry Card. : 
486 are Tradvroarks of Inict Corporaóoo 


486/33MHz EISA 


AD] Applicatic nN Wi ks tati iu Super Windows Workstation Network Tower Server 


MB RAM (expandable to 64MB) — *— 4MB RAM (expandable to IMPD) 
{BA J at Zero Wait States ' * 
(86/33 MHz CPU Operating at Zero States Posuit wm High Perf EA EM * 
256K Secondary Cache It" VGA Color Montor 00MIN Hard Drive 


486/33MHz EISA 486/33MHz EISA 


4MB RAM (expandable to GMB) (1024x768 res.) 12* Mono Graphics Monitor 


F "us. i ‘ i 16 Bat High Performance Super ' ; 
BOMB Hard Drive @ 16 Bit Super VGA Card "Denim Mono Graphics Card 
14" VGA Monochrome Grey Scale Server Tower Case 


DOS 5.0/9indass 3.0/ Mouse 
Monitor (640x-480 res.) 


$3,007 M86 sims 


Iz for: $154/month* 


All Systems Featura: Video Options Hard Drive 


| : —— ; TM 
= 12 MB or 144MB Floppy Drive » Real Time Clock/Calendir * Mono Graphics Aspe BRAND 
» 1Paralieland 2 Seraf Poms wih 5-Year Banery on, Pai a m 


> e BOMB = 320MB 
* IOLKey Glick/Tactile Keyboard © Desk-Top or Optional — 2 VOA Coor Color s TA < HOMA 


© 200 Watt Power Supply Server Tower Case (1026x768) Call 1-800-PC Brand. 
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ROUNDTABLE 


B Y T E columnists, 
staff, and contributors 
debate the issues 


COMPUTING’S 
NEW WORLD ORDER 


oundtable ts a forum in which BYTE 


editors, columnists, and contributors debate 


key issues that affect how you purchase and 
use hardware and software. The “conversations” 
take place on BIX, where you can participate in the 
round.table conference. 


MICHAEL NADEAU: The personal computer markct 
seems to be in turmoil. IBM, Compaq, DEC, and other 
usually stalwart vendors are faltering. Clearly, eco- 
nomic and competitive factors are changing the com- 
puter buying habits of businesses. To counter this, the 
major vendors are slashing prices and streamlining op- 
erations. But the die is cast—there is a “new world 
order" coming in the personal computer industry. 

Looking at 1992, what exactly will that new world 
order look like? Will vendors such as Del] and AST 
take the place of Compaq and IBM? Will more opportu- 
nities open up for Apple and RISC system vendors? 
Will IBM et al. regain the upper hand? 


BARRY NANCE: The picture may not be quite so bleak 
for IBM. We're reaching the time when the 286 PCs 
purchased in the mid to late 1980s are fully depreci- 
ated. There will shortly be another buying spree, I pre- 
dict. The catchphrase will be downsizing; companies 
will embark on huge projects to replace stand-alone 
older PCs with networked desktop machines. And, as 
usual, most of these new machines will carry an IBM 
label. The software they run will be developed mostly 
in-house, using IBM language products and IBM OS/2. 

IBM has a tremendous sales force. The IBM sales- 
people will do whatever it takes to sell hardware, soft- 
ware, and services to corporations. I don't think Dell, 
AST, or the Kowloon Komputer Company can compete 
with IBM's sales force. Last year, this sales force sold 
43 billion dollars' worth of computer technology to 
other corporations. 

I do think IBM has abandoned the "retail" market to 
Microsoft so it can concentrate on the Fortune 500 
market. IBM and Microsoft are not angry with each 
other at all. I suspect they've formed long-range busi- 
ness plans that allocate the retail market to Microsoft 
and the corporate market to IBM. When IBM sells 


05/2 to Exxon, IBM sends part of the money to Micro- 
soft. When Microsoft sells DOS to Egghead and thence 
to an individual or to a small company, Microsoft sends 
part of the money to IBM. It's a win-win situation. 


JERRY POURNELLE: I never met a capitalist who was 
for capitalism after he got his; Once you're in, you talk 
about “stability of the market" and “market maturity." 
I look for the Big Boys to get 
the government to save their 
high-priced bacon by making 
FCC certification even more 
difficult, possibly getting 
some kind of "safety test," 
like crash tests of cars. 

Note that Bil] Gates can't 
import his Porsche (which is 
in a bonded warehouse in Se- 
attle) because no one has ever 
crash-tested one of those half- 
million-dollar cars, and no 
one will, and the authorities 
won't let him import a car that 
isn't "safe." 

Something of that sort will 
be invoked to stop small com- 
panies from getting into the 
computer business. It is likely 
that a deal will bc cut among 
the larger ones, cutting in 
some of the small guys for a 
guaranteed share in exchange 
for their support of the cartel. 

It won't be called a cartel, 
of course, and it won't look 


KEN SHELDON: It saddens me to have to agree with 
you, Jerry. On the "we got ours" front, there's ACE 
(the Advanced Computing Environment consortium). 
Whether ACE will turn out to be a cartel remains to be 
seen, but it can be reasonably argued that the point of it 
is to promote a standard that clone makers will not be 
able to compete against. Given that onc of the major 
players in ACE (Compaq) started out as a clone maker, 
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from the outside like one, just — = 
as the artificially high mem- 
ory prices didn’t look like a device to keep IBM going at 
high prices and keep the small clones out; but it will 
operate that way. 
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this seems especially egregious. 

Of course, you mustn't ever underesti- 
mate the ability of the tiny mammals to 
eat the eggs of the dinosaurs, regardless 
of how many consortia the dinosaurs 
form. So far, EISA hasn't driven any 
clone makers out of business. 


LARRY LOEB: The new world order, 
like the political one, will probably be 
more of the same, but repackaged for 
easier consumer acceptance. The mar- 
keting focus is changing from gaining 
desk space for a machine to upgrading 
the performance of the one that is there— 
or changing the one that is there. 

Apple and IBM will eventually find 
some common ground to agree upon, and 
this may be the story of what's coming: 
the end of the Microsoft oligopoly as we 
know it. Let's assume Apple has a RISC 
operating system pretty much ready to go 
this year. They have to glue it to a proces- 
sor (preferably a non-Intel one) at a time 
when they are laying off people and don't 
have a lot of current revenue to spend on 
R&D. It's cheaper to buy it than invent 
it—on both sides. With known outcomes 
from the research, you can figure a time 
to market for a product. And I think 
Apple wants to pull off a RISC machine 
in 1992—one that Billy has no hold over. 
They want Claris to sell all those spread- 
sheets, not Microsoft. 


OWEN LINDERHOLM: I seriously 
think that at last the software world is 
starting to direct the hardware world. 
Microsoft now has enough fingers in 
enough pies and enough control over op- 
erating systems that it can direct to a 
great extent the software future for many 
hardware platforms, Apple being the ex- 
ception. Although this may sound odd, 
there is no good reason why software 
companies shouldn't be leading the hard- 
ware companies. Software is what the 
user sees and runs and uses—hardware is 
just a box of tricks to make it all happen. 
It makes sense that hardware should be 
designed to make the software work bet- 
ter. However, there is a danger of a stran- 
glehold monopoly developing. 


WAYNE RASH JR.: It's far too early to 
count IBM out of the picture. I'm less 
sure about Compaq, but they've stashed a 
lot of resources in the bank, and they 
have the time to learn to be competitive 
again. Currently, the situation is that a 
couple of the major manufacturers have 
been able to maintain prices that are arti- 
ficially high, partly due to their ability to 
market, and partly due to the lack of fa- 
miliarity of business buyers with the PC 
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marketplace. Since buyers weren't really 
familiar with what they were purchasing, 
they just looked for names they recog- 
nized, such as IBM, Apple, and Com- 
paq. Several factors have contributed to 
changing this, the first being the current 
recession (which may have ended by 
now), and the other being a move to com- 
panies that are trying to be more compet- 
itive so that they can compete in the 
world marketplace. 

As a result of the current market 
forces, companies that once bought only 


pple and IBM 
will find some 
common ground 
to agree upon. 


IBM have had to risk trying other brands, 
such as AST or Dell. In the process, they 
found out that these machines were every 
bit as good as the higher-priced ma- 
chines they were buying in the past. The 
managers are also hearing about other 
companies that have abandoned the high 
end in favor of a moderate-priced ma- 
chinc that was just as capable. The result 
is a much larger role for second- and 
third-tier companies, and tight times for 
IBM and Apple. 

Now that the second- and third-tier 
companies are entering the mainstream, 
IBM is finding out that it must compete 
more than in the past. Likewise, Compaq 
and Apple have found out that the buyers 
will pass them by unless they provide 
more value. 

IBM is ultimately a marketing com- 
pany that is driven by technology. One 
way or the other, it will meet the needs of 
the marketplace eventually. In addition, 
IBM has the resources to be a fierce com- 
petitor indeed. If the company wishes to 
make a major push in market share, it has 
the resources to do so. After all, IBM 
controls nearly all its manufacturing, 
right down to the chip level. If the com- 
pany sees that such a strategy will benefit 
it, then it can control the market, pro- 
vided the FTC will let it, which it prob- 
ably won't. In any case, it would still be a 
significant force. 

Apple and Compaq are in a tougher 


position. Both companies are addicted to 
the easy money of the late 1980s, and 
they'd rather not have to fight for market 
share. Apple, forced by corporate users, 
finally lowered prices, but I suspect the 
company's heart isn't in it. I'm not con- 
vinced that Compaq has the ability to be- 
come lean and competitive anymore. 

What will the outcome be? IBM will 
be a dominant force in the market, but it 
will share the market with the second 
tier. The third tier will be there to keep 
them honest and the prices low. 


DON CRABB: I think all the concern 
over the new world order in computing is 
horsepuckey. Trying to speculate on it is 
like trying to nail Jell-O to a wall—you 
can certainly try it, but the results are 
anything but satisfactory. Since no one 
has yet made a convincing analysis of 
how computing got to where it is today in 
1991 (and pundits have been trying for 
the last 20 years), it seems to me that try- 
ing to discern the future and all its mar- 
ket vagaries is a monumental waste of 
time. 

Frankly, I don't care what the new 
world order turns out to be, or even if one 
can be explicated. As someone who uses 
computers and manages others who use 
them, I know that no matter what I see 
happening, or what I'd like to happen, 
the reality of it will end up so twisted as 
to make the exercise one of dumping 
energy down the proverbial rat hole. 

Instead, I'd like to propose that we've 
had a chaotic and often nonsensical com- 
puting market for some time now, and 
that every vendor who has tried to define 
some kind of new future (to which they, 
presumably, have the answers) has failed 
utterly. Rather than trying to discern 
how the new world order of computing 
will shake out, we should demand of our 
computer companies that they honestly 
evaluate where they are today and how 
they, as individual companies, intend to 
invent the future of computing. This con- 
cern for the rationale and goals behind 
technology might actually result in so- 
cially responsible computing solutions 
that will make it easier for computer 
users to get their work done... 

Wait à minute, what am I thinking 
about? Computer companies actually 
worrying about sociotechnological is- 
sues instead of next quarter's bottom 
line? I must be nuts. Forget it, you guys 
are right, all the companies will fight it 
out tooth and nail over each little market- 
ing tidbit, and all kinds of scenarios are 
possible with that happening, including 
just about every permutation of what has 
already been speculated here. m 
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CSS/3" Complete Statistical System with over 1,000 presenta 
ton-quality graphs fully integrated with all procedures and on-screen 
graph cusinmization @ The largest selection of statistics in a single 
system; in-depth, comprehensive implementations of: Exploratory 
techniques; mulli-uuy tables with banners; nonparametrics; dis- 
tribution filing; multiple regression; general nonlinear estima- 
tion; logit/probit analysis; general ANCOVA/MANCOVA: stepwise 
discriminant analysis; log-linear analysis: factor analysis, cluster 
analysis; multidimensional scaling; canonical correlation; tiem 
analysis/reliability; survival analysis; time series modeling: fore- 
casting; lags analysis; quality control; process analysis; experi- 
mental design (with Taguchi); and much more W Manuals with 
comprehensive introductions to each procedure and examples 
Integrated Stats Advisor expert system @ Extensive dala management 
facilities (powerful spreadsheet with formulas; relational merge: data 
verification; flexible programming language) 8 Optimized (plain 
English menus/mouse) user interface: even complex analyses require 
just few self-explanatory selections (CSS can be run without manual: 
Quick Star! booklet explains ali basic conventions) B Macros, batch’ 
commands also supported 8 All output displayed in Scrollsheets "" 
(dynamic tables with pop-up windows amd instant graphs) @ 
Extremely large analysis designs (e.g. correlation matrices up to 
32,000x32,000) M Unlimited size of files; extended precision; 
unmatched speed (Assembler, C) t Exchanges data (and graphics) 
with many applications (incl. Excel®, Lotus 3*, dBASE [V*, SPSS*) 8 
Highest resolution output an practically all printers (incl. HE 
Postscript), plotters, recorders, hpesetters 8 IBM compatibles, 640k 
or more W Price: $595. 


Quick CSS " subset of G5: all basic statistical modules 
(incl. data management) and the full, presentation-quality graphics 
capabilities of CSS/3 @ Price: $295. 


CSS:GRAPHICS™ 4 comprehensive graphics/chart- 
ing system with data management 8 All graphics capabilities of CSS å 
and, in addition, extended on-screen drawing, 19 scalable fonts, 
special effects, icons, maps, multi-graphics management 8 Hundreds 
of types of graphs WB Interactive roiation and interactive cross-sections 
of 5D graphs ® Extensive selection of tools for graphical exploration 
of data; fining: smoothing: spectral planes: overlaying; layered com- 
pressions; marked subsets 8 Unique multivariate (e.g., 4D) graphs m 
' Facilities to custom-design new graphs and add them permanently to 
menu B import/export of graphs and data, 15 formats 8 Optimized 
(menu/mouse) user interface; even complex graphs require few 
keystrokes: all graphs on this page can be produced from raw data in 
less than 20 minutes $ Macros, batclicommands also supported 8 
Unlimited size of files Highest resolution output on all hardware 
(see CSS/3) W IBM compatihles, 640k or more 8B CSS:GRAPHICS is 
included in CSS:STATISTICA (available separately for $495]. 


Megafile Manager " comprehensive analtic data 
base management system 8B Unlimited size of files (up to 32,000 fields 
or 8 MB per record) 8 Mepafile Manager is included in CSS/3 and 
CSS STATISTICA. (separately: $295). 


CSS:STATISTICA " 4 fully integrated system that 
combines all the capahiliues of CSS/3 and CSS.GRAPHICS into a single 
exiremely comprehensive data analysis system B Price: $795. 
Domestic shh $7 per product; 14-day money back guarantee. 
Circle 284 on Inquiry Card. 


WStatSoft" 


2325 E. 13th St. e Tulsa, OK 74104 « (918] 583-4149 
Fax: (918] 383-4376 


& 1 


| — —— 
iE 


STATISTICA/Mac 

and graphics system designed for the Macintosh 8 Large selection. of statistical 
methods fully integrated with presentation-quality graphics (incl. EDA, multipluts, a 
wide selection of interactively rotatable 3D graphs: MacDraw-style tools) 8 Unlimited 
size of fkes B Exchanges dan with Excel and other applications B Price: $495. 


Quick CSS/Mnac " 4 subse: of SITISTICU Mac: sll basic statistical 
modules and the full, prenentation-quality graphics capabilities of STATISTICA/Mac 8 
Price: $295. 


Overseas Offices: StatSofr of Europe (Hamburg, FAG), ph. 0404200347. tax. 040497171310. StatSoft UK (London. UK), ph: 0462/482E22; tax: 0452/402855, StalSoft Pacific (Malboume, Australia), ph: 613- 
666-1766, Tax; 413-866-3918. Saigon Canada-CCO (Ontario). pi: 416-848-0737, finc 418-849-0918 Available From: CORPORATE SOFTWARE and wher Authonzed Representatives Workhwira: Holland: 
Lamak HV Q2065-98701; Franca: Concantal [1) 45559700; Sweden: AkademiDa!a 018-240035; Spain: ADDLINK, SRL: ph: 34-3-459-0722 
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A PC that looks good in 
your office won't look good 
for long out in the plant. 

Heat murders micropro- 
cessors. Dust decimates 
disk drives. Vibration 
victimizes video cards. 

Any or all can wreck your 
entire operation. 
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Mission Critical Workstation 
1448: Combines a CRT and 
CPU into ur rugged X i 
system with 9 optin slots a à : 
2 drive bays. A complete 3865X The Texas Micro line of 
system from $7395. rugged, reliable ISA Bus 
products and systems are specifically engineered 
for those brutal industrial environments that eat 


pretty PCs for breakfast. 


Durability bullt in from scratch 

To ensure maximum durability we design and 
manufacture from scratch practically everything 
that goes into our systems, like passive backplanes 
which we pioneered for microcomputers in 1983. 
These backplanes accommodate a full complement 
of convenient, plug-in components, all compat- 
ible with Compag DeskPro® They’re why our 
Mean Time To Repair (MTTR) is a phenomenal 
10 minutes. 

You won't find passive backplanes— or lower 
MTTR — in any of the leading office PCs. 


More options mean more choices 

We also build industrial-strength option cards to 
handle myriad functions, in addition to our 286, 
386SX;" 386DX™ and 486™ CPU cards in a full 
range of processor speeds. Our CPU card designs 
use Very Large Scale Integrated circuits and pro- 
grammable array logic devices to reduce compo- 
nent counts by 50—60% which enhances reliability 
and resistance to physical stress. Ultimately, the 
design contributes to our remarkably long Mean 
Time Between Failures (MTBF): 70,000—100,000 
hours, calculated against the MIL Standard 
Handbook 217E. 

You won't find that kind of card selection — or 
MTBF — among the leading PC makers. 


We pretest, test, and then retest 

You won't find them tor- 
turing their systems like we 
torture ours either. Not 
only do we perform exten- 
sive "shake, rattle and roll” 
tests on each new design, 
we pretest all our systems 


Mission Critical Rackmount 
3014 & 8014 (abore) each has 
I4 option slots, 3 drive bays. For 
computing where desktops dic. 


A complete 3865X 304 system before they leave our dock. 
from $4395. A complete 3868 X : 

8014 system from $4675. We burn them in at 35C/ 
Without monitors. 131F for 48 hours straight 


just to make sure they can take the heat. 

What's more, we shock mount our disk drives to 
stand up to vibrations surpassing Richter scale pro- 
portions and we use only high-reliability power 


supplies that can go for 100,000 hours MTBF. 


Our guarantee is your guarantee 

With all this reliability designed into our prod- 
ucts, is it any wonder that we guarantee better 
support than any of the other leading PC makers? 
Every system comes with a full one-year, on-site 
warranty. Theirs don't. We also offer a toll-free 
number for technical and sales information, a 
regional network of sales engineers and engineering 
support for system integration. 


Why the EE Is no Mm iie 


Shock 48 Hr rg 
Wieso mounted | burn-in ee 
drives qs Là Power | MOAI aos 
P. 
Texas 
Micro Yes Yea Yes | Yes Yes 
2003 | 


Both systems sumilarly configured with 2MB RAM, Texas Micro-104MB hard drive. 
COMPAQ-84MD hard drive, 1 2MB floppy, VGA graphics, keyboard, monitor not 
included, purchase price discounts may vary by quantity and reseller. 


Tough systems at gentle prices. 

The leading office PCs may Em 
look prettier than ours. But | 
our industrial-strength sys- 
tems are designed to be more 
reliable, and to do it for no 
more mon ^ aca it costs for 


the fancy office system. D 
Which makes a Texas PS weap 
Micro PC look a whole lot aL! 
. Ó Missian Critical Benchtop 
better in two places where it Fission Katie m 
really counts: 2 drive bays the 2003 makes 
Your production line and desktop computing possible 
in extreme environments, A 
your bottom line. complere 3868X system from 
$3950 without moniter. 


For technical or sales information, call: 


HENS TL 8700 
SE TEXAS 
MICRO 


J0618 Rockley Road, Houston, TX 77099 © Tel 713-933-8050, Fax 713-933-1029 
Trxas Micro". ira madrasai of Tesar Micrapyrunms, Imc. All other made names referenced are phe yeryucw mark, rrademark, or registreerd vrndemarrk of the repetir macemfertancr 
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True Data 


À technology called authentication ensures that 
what you send is what they get 


PETER WAYNER 


"i [ omputers have the reputation of always telling the truth. Unfortunately, 

humans tell computers their own versions of the truth. Millions of busi- 

M 4 nesses keep their records in spreadsheets, but embezzlers easily cover 

be^ their tracks by switching just a few entries. Computer viruses can attach 

themselves to programs, 'and you can't tell whether the current version is really 

the same as the original. Paper documents must obey physical laws, but magnetic 
bits know no masters. 

Recent cases from the crime files show how dishonest data is beginning to 
spread. In one incident, the outcome of a murder case hinged on the list of phone 
calls made by the defendant. MCT's internal records showed she made a phone 
call to a gun store, but the defendant produced her phone bill, which showed she 
was talking to her mother at the exact time the call to the gun store allegedly took 
place. Who do you believe when there are two sets of computer records that con- 
tradict each other? 

Another example: Investigators in the Iran Contra scandal discovered a file 
filled with incriminating E-mail messages from Oliver North. If you were on the 
jury, could you be sure that they weren't forged or modified by one side or the 
other? E-mail is used throughout the business world, but a forged E-mail message 
is easy to create. Can you trust electronic records? 

Cryptographers have come up with a number of systems that allow people to 
verify the authenticity of a document; this article will discuss three of them. The 
first is similar to the familiar checksum, but it is much more impervious to tam- 
pering—in fact, it can be used to detect tampering. The second is based on public- 
key cryptographic codes, which you can use to add electronic "signatures" to 
documents or letters. The third is a technique for making sure that computers on 
a network are honest about their identities and deserve access to files. [Editor's 
note: For more on data security and encryption, see “How Safe Is Ir?” and 
"Secret Codes,” June 1989 BYTE. For a look at software packages that provide 
encryption, see “I for Safer Data,” August BYTE. | 


Check Out These Sums 


The standard checksum is a well-known feature of any sort of data management. 
Snefru and MD5 are two examples of cryptographically secure checksums. 
These are difficult to invert, (For an explanation of checksums, see the text box 
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"Checks in the Mail" on page 128.) Ralph Merkle, a scientist 
at Xerox's Palo Alto Research Center, invented Snefru— 
named after an Egyptian pharaoh who is now "in crypt.” MD5 
was developed by Ron Rivest, a professor at MIT and one of the 
creators of the Rivest-Shamir-Adelman (RSA) public-key en- 
cryption system. 

Snefru begins by loading 16 32-bit words, w(0). . .w(15), 
from the message into registers. These words fit conveniently in 
the register file of many RISC processors. Once the data is 
loaded, the function can be calculated faster than if the data is 
kept in memory. In addition, Snefru uses several 256- by 32-bit 
word tables called S-boxes that provide the randomizing, non- 
linear features of the function. The term 5-Gex comes from the 
Data Encryption Standard (DES), which is structurally similar 
to Snefru. The hope is that by mashing the bits through this 
nonlinear function a number of times, Snefru cannot be in- 
verted. 

The basic operation of Snefru takes one of the 16 words in the 
register files w(i) and uses the last byte of w(i) to choose one of 
the 256 values from the S-box. An exclusive-or is then per- 
formed on this value with w((i — 1) mod 16) and w((i -- 1) mod 
16), and the new results are stored in the same place. Symboli- 
cally, it looks like this: 


w((i — 1) mod 16) : 2 w((i —1) mod 16) XOR STw(i) AND 255] 
w((i+ 1) mod 16) := w((i -- 1) mod 16) XOR S[w(i) AND 255] 


The pseudocode in listing 1 shows how this basic operation is 
repeated, [Editor's note: The complete source code for Snefru 
and MDS is available on BIX and free of charge on Demolink. 
See page 5 for details.| Snefru's security rests on the expecta- 
tion that the S-box is sufficiently nonlinear that an attacker will 
not be able to easily invert the function. The value of the con- 
stant SecurityLevel controls the number of times the basic op- 
erations are repeated. The constant is sort of a security dial, 
and the larger settings are probably more secure. 

A programmer constructs the S-boxes carefully. Initially, 
each of the 4 bytes in the 32 bits of STi] is set to i for all is from 0 
to 255. Then two random numbers i and j, between 0 and 255, 
and one random number 5, between 0 and 3, are chosen. The 
bth bytes of STi] and S{ j] are swapped. This swapping must be 
repeated many times—often more than 25,000. 

This technique ensures that you will not find any duplicates 
among the set of first bytes of the 256 entries of the S-boxes. 
You also will not find duplicates in the set of second, third, or 
fourth bytes. You may want to experiment with this procedure 
and look for the security hole caused by allowing duplicates. 


E Further discussion 
ACTION SUMMARY 


about the design of the 
function and the actual 
construction of the S- 

How do you know that the boxes is too detailed for 
this article. 

data on your hard disk or in 

your E-mall in basket hasn't 

been fiddled with? Here are 

three options for maintaining 


Unfortunately, the 
mathematical tools for 
its integrity—even over a 
network, 


analyzing these func- 


tions are not particular- 
ly powerful, and it is 
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difficult to be certain 
about the absolute 
strength of the systems. 
Merkle realized this 
when he was testing his 
Snefru system, so he 


took a pragmatic approach and offered a monetary reward for 
breaking the system. The early version, with SecurityLevel 
set to 2, was broken by Eli Biham and described in a paper by 
Biham and Adi Shamir (both of the Weizman Institute, a uni- 
versity in Israel). Merkle recommends setting SecurityLevel 
to either 4 or 8; as of this writing, these settings have remained 
unbroken despite the incentive of a $1000 reward. 

The basic operation of MDS is different. Snefru relies on an 
S-box to provide noninvertability, but MD5 uses a complicated 
set of Boolean operations. The advantage of this method is that 
the program does not need to repeatedly look up a value in a 
table; it can complete all the operations in registers. There is, 
however, no solid theoretical justification for either method be- 
ing morc securc than the other. So far, no one has publicly 
claimed to have broken the MDS system, but then, no reward 
has been offered to encourage the attempt. 

At the core of MDS are three functions of three bits X, Y, and 
Z. The first function, f, is a conditional function: If X is 1, then 
return Y, else return Z. The second function, g, is a majority 
function that returns 1 ifat least two of X, Y, or Zare 1. The last 
function, A, is a Boolean sum: X XOR Y XOR Z. All three 
functions can be computed by using simple AND, OR, and 
XOR on 32-bit words. 

The way that MD5 combines these basic functions into a 
hash function is too difficult to describe completely in pseudo- 
code. The basic functions f, g, and / are repeated in a nonobvi- 
ous pattern that Rivest says he found mixed the results well. 
You can obtain a copy of the initial document defining the func- 
tion on BIX. 


Public Keys and Authentication 

Another type of authentication involves the use of public-key 
encryption. These encryption systems have the unique feature 
of requiring two keys. If a message is encrypted with one key, it 
can only be decrypted by the other key. One key is broadcast to 
the world as the public key, and the other is kept secret by the 
owner. If you want to send mail, you encrypt it using the receiv- 
er’s public key. Then, only the receiver's private key can de- 
crypt it. 

You can perform authentication by running the system in re- 
verse, À person can "sign" a document by encrypting some 
identifying block of information using the private key. This 
data can be a name or a cryptographically secure checksum of 
the document. Everyone has access to the public key and can 
use it to decode the block. They know that only the secret key 
could have encrypted this block, because they were able to de- 
crypt it. Unfortunately, the use of public-key systems is one of 
the most disputed areas of patent law. Some of the best-known 
systems, like those developed by Rivest, Shamir, and Adel- 
man, are protected by several patents. The company that owns 
the patents, PK Partners, actively defends them against in- 
fringement. 

The area of software patents has not been carefully tested in 
court, so use may constitute infringement. So far, however, no 
one has had enough determination to fight the patents in court. 
Reading about the systems, though, is not illegal, and a descrip- 
tion of the RSA algorithm can be found in “Cloak and Data,” 
June 1990 BYTE. 


How to Use Checksums 

If you want to use cryptographically secure checksums to keep 

track of your files, you need to take some precautions. Anyone 

who modifies a file can also recompute the checksum. You 

need to ensure that the list of checksums is physically secure. 
If you are using the system to watch for viruses, you must 
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TRUE DATA 


keep your list of checksum values on a separate disk. That way, 
the virus can't infect a file and then change the file's check- 
sum, because that is stored on a separate disk. Many antivirus 
programs have this feature built in, but as you might imagine, it 
is of limited use. A virus could be able to detect the antivirus 
and patch the checksum routine, 

If you want to use the checksums in an office, it may be pru- 
dent to print out the lists of the values and sign and date them. 
This procedure is less prone to tampering and may have some 
legal merit. The U.S. Rules of Evidence allows business 
records to be admitted under what is often referred to as the 
shopbook rule. Ordinarily, testimony from the two parties in 


Listing 1: Snefru takes one of the words in the register 
files w(1) and uses the last byte of w(t) to choose a value 
from the S-box. An exclusive-or is performed on this 
value with w((i—1) mod 16) and w((i-- 1) mod 16), and 
Ihe results are stored in the same place. 


SecurityLevel: The number of rounds of hashing done to 
each block of data. Merkle recommends setting this to either 
4 or 8. 
Round: The current round of hashing being donc. 
S-box: A 256-entry lable of 32-bit numbers. Two are used 
for each round for a 2xSecurityLevel overall. 
Block: An array of 16 32-bit numbers. 
RotateAmount: An array of four numbers that controls how 
much each block is rotated afier each pass through the 
S-box. This encourages mixing between blocks of data. Set 
to be 16, 8, 16, 24. 
Key: The final value returned. [t is also the four blocks of 
32 bils thal are passed between cach iteration. 

Repeat this loop unti] no more data remains: 


Begin with Block[0] through Block[3] filled with 
Key[0] through Key[3]. At the beginning, Key[O] 
through Key[3] Bre set to ba Q. 


Load the next 12 32-bit words of the file into 
Block[4) through Block[15). Pad the extras with 
zeros, 


For Round = 1 to SecurityLevel do 
begin 
For CurrentByte = 0 to 3 do 
begin 
For 1 = D to 15 do 
begin 
Find 5-box[Block[1] and 255] in the 
S-box numbered 2*SecurityLevel + 
(1 mod 2). 
Replace Bloek((1-1) mod 16] with 
Bloek[(1-1) mod 16] XOR 
S-box[Block[1] and 255] 
Replace Block[(i*1) mod 16] with 
Block[(i«1) mod 16] XOR 
S-box[Block[1] and 255] 
end 
For 1 = 0 to 15 do 
Rotate Block[i] by RotateAmount[Round] 
end 
end 


For 12 0 to 3 do 
Key[1] = Key[1] or Block[16-1] 


loopend... 
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litigation is excluded as hearsay. Án exception to the exclusion 
of hearsay developed from a case where the shopkeeper wanted 
to introduce his shopbook, which contained a record of every 
deal he had made. The court ruled that if records are regularly 
kept in the course of ordinary business, then the owner would 
try to avoid mistakes. Any tampering with the shopbook would 
be obvious. 

In recent years, the courts have often accepted computerized 
business records under the assumption that computers never 
make mistakes. This assumption is almost certain to be chal- 
lenged. Many businesses microfilm important records. Physi- 
cally recording the cryptographic checksum may be a good al- 
ternative. There is no reason to keep physical records of 
terabytes of data, and the electronic checksum can verify the 
authenticity easily. 

You can also use the public-key system to encrypt checksums 
with a private key. The corresponding public key can decrypt a 
checksum and verify an enormous block of data with it. Using 
the cryptographic checksum and the public-key encryption sys- 
tem together saves having to encrypt an entire file. 


Authentication over a Network 

A different type of authentication is often necessary when com- 
puters are linked over a network. A central file server must de- 
cide whether or not to honor a request for data. Currently, 
many systems, like the Network File System, do not bother to 
check who sent a request for a file; they just honor the request. 
If the appropriate bits say, "I'm George Bush; send me the nu- 
clear access codes,” most file servers won't query, "How do I 
know you're who you say you are?" They just send out the 
information. 

As part of MIT's Athena project, its personnel developed a 
system called Kerberos to provide security for MIT’s univer- 
sity-wide distributed computer system, which consists of hun- 
dreds of PCs and workstations and a large number of file 
servers. One objective for Kerberos is to permit users on any 
workstation to obtain files from any server whenever they are 
appropriately authorized. Another objective for Kerberos is to 
prevent smart students from fooling file servers with messages 
like, "Hi, I'm Professor Sussman. Could you send me a copy of 
the exam?" 

Kerberos uses passwords for security. If you know the cor- 
rect password, Kerberos will produce the files. The trick is 
making sure that passwords don't travel over the network to un- 
authorized users. Kerberos performs this process by encrypt- 
ing the messages that travel over the network. If a user and a 
server know the right key, then they can decrypt each other's 
messages, but others on the network have no access to this 
information. 

The system consists of file servers, workstations, and the 
physically secure Kerberos Ticket Granting Server. When 
someone logs in, the workstation sends a message to the KTGS 
announcing the new user. The KTGS returns a data packet en- 
crypted with the user's password. Only the user's workstation 
can decrypt this packet, because only it knows the user's pass- 
word. Knowledge of the password is equivalent to proof of 
identity. 

The packet, known as a “ticket” in Kerberos parlance, con- 
tains a new key (Kan: which is known only by the KTGS and the 
user), an expiration time for the key, and the address on the 
network of the current workstation. With this key, communica- 
tion between the KTGS and the workstation can be performed 
securely. The workstation must obtain a new key when the old 
one expires, thus preventing old keys from inadvertently leav- 
ing security holes in the system. 

continued 
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Checks in the Mail 


he use of checksums is a com- 

mon technique for testing if in- 

formation has been changed— 

either purposely or accidentally. 
When a program creates a checksum, it 
adds together all the bytes of a block of 
data (e.g., an E-mail message), and 
then it keeps this sum as a "proof" of 
correctness. If you want to know if data 
was somehow changed, you only need 
to add all the bytes again and see if the 
sums match. 

Often, the addition is performed 
modulo n. (Modulo arithmetic is a sys- 
tem in which you divide the results of 
arithmetic operations by n and keep the 
remainder.) Usually, n is 2*, 2'*, or 
232—or 1, 2, or 4 bytes of data, respec- 
tively. The chance is only 1/n that ran- 
domly changed data will have the same 
checksum as the original. 

The small size of 1/2?? might give 
you the impression that a 4-byte check- 


sum is a good guarantee of unchanging 
data. After all, these are safe odds on 
any racetrack. The weak point in this 
analysis, though, is the assumption that 
changes in your data are random. What 
if the differences in the data are caused 
by a malicious human or virus? 

Consider this block of data: 5 7 9. 
The checksum is 21. What if 1 mali- 
ciously wanted ta change the first num- 
ber to, say, 4? I could also change the 
second number to 8, the third number to 
10, or add a fourth number, 1, anyplace 
in the data. The checksum would re- 
main 21, and the changes would be 
transparent, 

The standard additive checksum ts 
not foolproof because, for any pair of 
numbers a and b, any human or ma- 
chine can find another pair of numbers 
€ and d, such that a+b=c+d. Addition 
is easy to invert. If you have a function f 
of two variables x and y, and you know 


the value f(x — y) and cither x or y, then 
you invert the function f by calculating 
the unknown value. 

Cryptographically secure checksums 
are similar to regular checksums, but 
they use a difficult-to-invert function in 
place of addition. Let a,. . .a, be blocks 
of a file and f(data block,key) a diffi- 
cult-to-invert function taking a key and 
a block of data. (A key is a set of bits 
mixed with data to come up with a 
checksum.) Let the key and the result of 
fbe the same number of bits. Then f(a;, 
faa, fías. . . fla.,initial key). ..))) isa 
cryptographically secure checksum. 
The initial key is just some agreed-upon 
constant. 

The difficult engineering problem is 
designing the function f and the sizes of 
its blocks and key. The goal is to make a 
checksum casy and fast to compute, but 
sufficiently difficult to invert to be im- 
pervious to attack. 


When a user wants to access a file server, the workstation 
calls up the KTGS and asks for access. The KTGS already 
knows that this workstation knows the right password, so it 
bundles up a new ticket that contains a key shared by the file 
server and the workstation (K,,, ....,), an expiration time, and 
the address of the workstation on the network. This entire ticket 
is encrypted in the server's secret key, Kone, which is known 
only to the server and the KTGS. This message is sent off to the 
server, which now knows that the workstation is OK. 

The workstation will get its own ticket with Kasune CN- 
crypted using Keres wer Both the workstation and the server will 
decrypt their tickets, thereby opening the channel for commu- 
nication. The workstation and the file server can communicate 
securely using K,,, server: 

In some cases, the workstation and the file server will en- 
crypt all data using this key. In many cases, the workstation 
will encrypt only the requests for data. The actual data will be 
shipped unencrypted to savc computation timc. This compro- 
mise prevents people from randomly snooping though files by 
forging requests to the file server, but it does not deter a snoop- 
er on the network who just happens to be listening when the 
data goes by. 

Maintaining authenticity on a network is quite possible using 
Kerberos and any standard encryption system like DES. You 
may find that you want to apply the principles in slightly differ- 
ent ways to fit your particular situation. Kerberos is interesting 
because it duplicates many features of public-key encryption 
systems by using normal encryption systems (like DES), which 
are usually faster than public-key systems. DES was designed 
to be implemented in hardware, and these silicon versions are 
blazingly fast. 
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Putting It All Together 

As time gaes on, knowing which messages are authentic and 
which messages are forgeries will become a more serious prob- 
lem for all computer users. One good method to distribute 
large, unencrypted files and to ensure that they remain un- 
changed is by using cryptographically secure checksums. They 
are ideally suited to the task of checking for viruses and record 
tampering. 

The public-key cryptosystems would be an ideal way to allow 
people to check the authenticity of a file except for two prob- 
lems: The systems are relatively slow, and their use must be 
cleared by attorneys. If you want to make sure a file remains 
unchanged but you're not particularly concerned with secrecy, 
then a one-way cryptographically secure checksum is a simpler 
and faster way to go. 

The Kerberos system is a good example of how secret keys 
can be used to maintain identity on a network. It works with any 
standard encryption system, but it can be only as secure as the 
encryption system itself. Kerberos could also be used in a sys- 
tem that required computer users to prove their identity on a 
network. 

These three techniques illustrate some of the ways of ad- 
dressing data integrity electronically. They can be used sepa- 
rately or in combination to solve many security problems. Bc 
careful, though, to analyze the solutions carefully and make 
sure that you are using the software correctly. Security holes 
are hard to plug. m 


Peter Wayner is a consulting editor for BYTE. He is also working 
toward a Ph.D. in computer science at Cornell University. You 
can contact him on BIX as "pwayner. " 
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dramatic presentation team, couple LiteShow II with 
an [n Focus PC Viewer? 
LCD projection panel. Its 
| 640 x 480 resolution sup- 
| ports CGA, EGA, VGA, and 
Macintosh video standards. 
| : When you consider 
|z——s presentation impact, image quality, 
| mas ease-of-use, flexibility, the 
freedom to make last minute changes on the fly, 
the easy portability and the final, bottom-line cost, 
LiteShow I is the most persuasive and cost-effective 
way to make your point. 

And theres nothing lightweight about that. 


_IN FOCUS SYSTEMS"INC. 


In Focus Systems* fac, 7770 SW Mohawk Street, Tralatin, Oregon 97602. 1-800-327-7231, In Oregon, 501-692-4968 Fax: 503-692-4476. 
registered 
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386 DEVELOPMENT 
Price 
386 Max 5.1 $109 
385|DOS Extender 479 
DESOview 386 189 
F77-EM324 Ergo OS/386 — 1148 
FoxBASE4/386 478 
Metaware High C 386/488 $35 
NOP Fortran 386 629 
GEMM 388 89 
WATCOM CB.0 386 Prol, — 1039 
Zortech C++ 386 Dav. 629 
ASSEMBLY 
MS MASM 405 
Spontaneous Assembly 158 
Turbo Debugger & Tools 119 
BASIC & ADD-ONS 
BAS-C Commercial 829 
CELIB Professional 179 
Microsolt BASIC PDS 349 
MS QuickBASIC V4.5 69 
QuickPak Prof. V3.21 189 
C LANGUAGE COMPILERS 
C Video Coursa 275 
Instant C 478 
Quick C 69 
Microsolt C 6.0 349 
Watcom C Prolessional 439 
CASE & PROTOTYPEHRS 
Demo fi V3.0 239 
EasyCase Plus 449 
EasyFicw 198 
G-Base 699 
instant Replay Prof. 575 
Layout 239 
MetaDesign 329 
PoC w/Workbench 735 
Show Partner F/X 295 
COMMUNICATIONS 
ADD-ONS 
Blast PC Plus 245 
C Asynch Manager 3.0 149 
Essential COMM 249 
Greenieal Comm Library 329 
HyperACCE SS/V 75 
Procomm Pius 99 
QuickComm 129 
DBASE 
Alpha 4 


Alpha RPL 
by Alpha Software 
Language for creating memory 
resident applications. Complete 
TSR programming environment 
induding editor, debugger, and 
library manager. Automate 
complicated or repetitive tasks. 
integrata various applications 
under common interface. 
Intarpreted languaga contalns 
over 230 commands and 
functions. 
LIST: $595 PS Price: 599 
Biíoffer expires October 31, 1991) 
FastFaxts Eu 


Cilpper 5.0 
dBASE IV 
dBFAST/PLUS 
dBMAN V 
dBXL 
Force dBASE Compiler 
FoxPro 
FoxBASE + - V2.1 
QuickSilver 
DBMS 
CLARION Prof. Dav. V2.1 
D the data language 
Magic PC 
Paradox V3.5 
R:BASE 3.1 
DBMS TOOLS & 
LIBRARIES 
Artful Two 289 
BALER Spreadsheet Compiler 399 
CLEAR + lor dBASE 179 
CodeBase 4 279 
CodeBase«« 279 
Comet Multiport 168 
Comm Tools for Clipper 269 
C Works 649 
dBASE Online 129 
dBX/dBport w/source 895 
dGE 4.0 279 
GQUERY MU 179 
dSalvage Profassional 195 
Essential B-tree 149 
Faircom c-trea Pius 529 
FLIPPER Graphics Library — 278 
FUNCky.LIB 239 
Geniler 289 
Net Lib Cail 
Novell BTrieve 479 
Pro Clip 155 
R&R lor dBASE & Comp. 229 
R&A Code Gonorator 129 
Scrimmage 139 
Ul2 Developer's Release 449 
DEBUGGERS/ 
DISASSEMBLERS 
Dis Doc Prolessional 229 
Multiscope for DOS 149 
Paeriscope/EM 259 
Poriscope VOK 450 
Pariscope IV Varies 
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Spontaneous Assembly 2.0 
by Base Two Development 


This award- endy assembly 
language library you write the 
fastest, tightest duo ast! It puts 
700+ ready-to-use assembly 
language functions and macros at 
your n includi no 
complete overlapping w dh 
system; high-speed console I/O; 
rearitarliocal heap management, 
array ie rt sonig. 
searching; prog 
environment control: T 32/64-blt 
, integer math; sound and timer 
| control; full memory model ean 
| and much more. Easy Integra 
| Wim. C. Full source code Included. 
LIST: $199 ta Price: $139 
FastPaxi 2695-00 


HiJaak Release 2.0 


by Inset Systems Inc. 


Haak 2.0 |B a graphics 
conversion and capture utility that 
lransiates more than 36 — 
file formats. HUaak provide 

batch conversion capability from 
the DOS command line or from 
the user Interface. Supported 
formats include GEM, PICT I&II, 
CGM, HPGL, PIC, DXF, PCX, 
MAC, TIF, and support for more 


than 16 group 3 fax devices, A 5K | 


pop-up provides capture function 
of taxt screens, graphics screens, 
and laser printer output. 

| LIST: $199 


FasiFaxts 1035-003 


WATCOM C 8.0/386 Prof. 
by WATCOM 


WATCOM C 8.0/386 Is 100% 
ANSI C optimizing compiler/ 
runtime library for Intel's 80386 
architeciure, generating 
applications for 32-bit protect 
mode. Features include: 
protected mode version of the 
compiler; VIDE© full-screen 


source-level debugger; MS library- | 


& source-compatibility; execulion 


1 profiler; high performance linker; 


EE library; SAA compatible. 
$1295 PS Price: $1039 
FastFaxts 1044-005 


uickPix 
dd Images To Any DOS 


by PowerSoft, Inc. 


è 


" NA X 


Change tha imago ol your database or 
any DOS applicalion wilhoul 
roprogtamming. eae E ^il 
management packa 

integrale PCX and TE ore granites into 
new and/or exiting programs. Add 
photos or quickly create document 
reiriaval systerm using dBASE™, 
R:BASE'^, FOXPRO'™, Paradoz ™, 
Lotus 1-2-3'" and WordParect™, 
QuichPx loads into high qr EMS 
and HMA. it even allows black -and- 

white printing of color pictures. 


LIST: $495 PS Price: $479 
FastFasts 5027401 


1-800-421-8006 


LU 


n 


Lm np mi E F pem 


PS Price: $149 | 


us HALO Image File Format 
Library 
Insani Me support for your applicatont 
l by Media C bernclics 
seta i reading and writ 
serbe with tha HALO [3 
ilo Formal Library. Makes your 
application instantly compatible with 
hundreds ol ps and imaging 
products. Offers compinta aupport lor 
TIFF (Tagged | 
(PC Paintbrush), BMP (Windows 
Bamap}, and CUT (Or. HALO). Works 
with Borland C++, Turbo C, Turbo Ce«, 
and Microsolt C. 


BOS . LIST: $249 PS Price: $199 | 


Windows LIST: $349 PS Price: $279 


FasiFarts 865-073 


ay Dialog Coder 
mS by T Organization 


DiwogCoder is the loal lar 
prototyping dialog boxes for 
Windows 3.0 applications, 
DialogCoder is a compiste 
development environment 
vith a budt-in dialog editor, 
Custom controls, a 
sophisticated code 
Ya mH (C.C^*] and a 
L bulder. Provides edi 
field validation, custom code 
suppor, commeniod source 
code, and a buil-in lest 
environment § 
conditional control stales, automatic code regeneralion, owner-diawn controls, color, 
| lonis and much more. Slices weeks ol costly developmen ume [rom any project. 


PS Pricc: $489 FastFarts: 2048-001 


BAS C Translator 

by Gotoless Conversion 

BAS C Translates BASICA/ 
QuickBASIC to MS/Turbo C 
automatically. 

Guaranteed to generate a 
siructured, indented, scoped, 
syntax error free C source code 
even il the original BASIC 
Runon is a Spaghetri codo. 


-u an MSDOS, XENIX and 
LET FS Pre 
d f. Economy $375 $h9 
| BAS CComyrercis] $3 $895 $829 


BAS. C Commercal 500 236 Xenix 
$1149. $1049 
BAS C Cammer ial SCO 3&5 Xenix 
$1235 $1159 
—_—_ FasiFaxis 675-005 


— = — 


GHOST 
Software Testing the Easy Way. 
by Vermont Creative Software 


Ghost is an indispensable tool far 
automatic testing of all software. 
You can create complete test 
&cripis and run tham each time a 
change is introduced to your 
program, Ghost compares screen 
shots Irom your test belore and 
after changes. You also get 
reports of all changes, quickly 
identifying bugs! Ghost needs no 
exira hardware and only 16K af 
memory. 

= LIST: $195 
FastFarts 169-079 


PS Price: $189 


o Fila Format), PCX 
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Sourcer 488 w/BlOS pre-proc, 149 


Trapper 189 
DEVELOPMENTTOOLS 
AllGlear 269 
ASMFLOW Prol. 179 
Buzzwords dANALYST Gold 189 
C-00¢ 179 
Charge 95 
CLEAR- for C 179 
Codan 349 
Diti*lt 119 
INSIDE! 119 
Install 219 
INSTALIT w/source 279 
MKS Make 129 
MKS RCS 229 
PC-Lint 115 
Poly Make 159 
PYCS Prolessional 439 
.RTLINK Plus 419 
Sourcerer'à Apprentice Prof, 459 
| . The Documentor 229 
TLIB 5.0 Version Control 125 
EDITORS 
BRIEF Call 
Cheetah 75 
dBrief 119 
Emacs 279 
Epsilon 229 
KEDIT 139 
Sage Protesstonal Editor 249 
SPF/PC - V2.1 195 
Vedit + 159 
FORTRAN 


LIST: 3695 
__FastFaxts 2799-028 


Intel 386/486 
C Code Builder 
by Intel Corporation 


Open Intol's new 385/455 C Code 
Builder * Kit, And tear into the 


increased memory and parfornance ol 1 
32-b4 DOS protected mode. Inside, J | 


you'll find everything you need lo 
develop 22-bit applications. That means |. 
you get a Miarosot and ANSI compatible 
C Compier and Libranes, Linker, 


| Librarian, Make Utility, and Source Level 


Debugger. We've evan included a DOS | 
Extender thu's DPMI-compfiant. 
Compliancy thal enables easy migration | 
to Windows Irom Microsall. No royalies | 
lo pay. 
PS Price: $599 | 


Whitewater Resource | 
Toolkit | 
by e The Whitewater Group * | 
An easy-to-use, Interactive tool | 
that lets you rapidly design the ] 
look and feel ol new Windows | 
applications, as wel! as alter | 
existing Windows applications. 
Whelher you are a C programmer, |. 
Actor& programmer, Systems 
integrator, oc an end user, you'll 
find the Resource Toolkit an 
invaluable tool for creating and 
modifying the look and feel of 


| gen applications. 


| $19 
| PS Spocial Price: $119.99 |. 
| ine ger viri 91) 

"astF aris 800-0 n 


F77L FORTRAN 549 
Microsolt FORTRAN 305 
RM/FORTRAN 499 
Watcom FORTRAN 77 449 
GRAPHICS 
Essenlial Graphics v3.0 349 
GFX Graphics Library 139 
Graphic 419 
graphics-Menu Call 
GSS Graphics Dev Toolkit 699 
GX Elfects 179 
HALO 279 
MetaWINDOW/PLUS 369 
PCX Programmer's Toolkit 229 
Victor w/source 279 
VID and DIG Graphics 249 
2-Phigs Lite 169 
Z-Phigs Professional 789 
HARDWARE 
2087-20 3259 
80367-33 209 
Boca 1024 VGA 219 
FasMaih 83087-16 359 
Logitech Mousa 109 
Model 2000L UPS 189 
Model 450AT UPS 329 
ST-251-1 339 
ST-4096-1 599 
OBJECT-ORIENTED/C++ 
Borland C++ 379 
M++ 279 
Smalitalk/V 79 
Zinc Interface Library 175 


1-800-421-8006 


e. 


rest bbe wel 


library, last screan UO. 
appications. 


C++ Science å Engineering — 895 
OTHER PRODUCTS 
BlueMAX 139 
Carbon Copy 179 
Dan Bricklin’s PageGarden 89 
Disk Dupa 69 
Fasti 909 
Fasi@ack Plus 149 
Flow Charting III 109 
Grasp 319 
HEADROOM 89 
Kaak 149 
LapLink Ilf 129 
Link & Locate + - Extended 399 
Mace Utllities $9 
Math Advantage 475 
Norton Anti-Virus 119 
Norton Utilities 6.0 1498 
pcANYWHERE IV 159 
PC Tools Deluxe 7.0 149 
PC-KWIK Power Pak 119 
Pre Cursor 89 
Remote? 139 
SpinRite Il 89 
System Slaurh Pro 109 
Time$heel Prof. 145 
Turbo EMS 898 
PASCAL 
MaetaWare Prof. Pascal 439 
Microsoft Pascal 199 
Quick Pascal 69 
Turbo ASYNCH PLUS 159 
Turbo Pascal 6.0 107 
Turbo Professional 109 
TEXT SCREEN ADD-ONS 
C Worthy w/Forms w/ARCH 379 
Greenleal DataWindows 339 
HI-SCREEN Pro il 319 
Lexical Resolution 239 
MEWEL Window System 270 
POWER SCREEN 129 
Vilamin C - source, menus 3658 
VC Screen - painter 139 
Vermont Views Obj.+ source 819 
UNLUXENIX 
Computer Innovations C++ — 475 
db FILE/RETRIEVE MU 565 


ESIX Systems 
ESIX/V Rel4 Dev. (2 user) 1229 


by Buzzwords 


compaltibips, and 


PS Price: $295 


The ubimate development] — 
environment lor MS 
Windows, C, C++, dBASE i 


Fastf acts 966-057 


Em Paradox. Screen painter, | 
"Wy report wrder, source code | 
generator, documentar, f 
beauidio, source code | 
analyzer, editor and much 
more, Versions suppor | 
B DOS, Micresolt Windows, 
of Unix. Network support 
muRi-user applications. 
One version supports dBASE compatibles, Paradox, C and C++, Comes with a vidoo 
Creaies Microsolt Windows mulli-user source code 


Sess 


ESIXV unitd 1595 
Informix SQL Vardas 
interactive Systems 

Architech Applic. Patom 745 

Architech Applic, Developer 1595 

Architech Wrkstn Platform 1195 

Architech Wrkstn DevelopaeriS45 
LPI-FORTRAN 929 
M-++ for Unix 379 
Me lor Unix w/ source 579 
Microport V/4 Complete 1425 
Norton Utilidas for Unix 269 
Santa Cruz Operations 

UNIX Operating Sysiem 559 

UNIX Development System 895 

VP/lx 429 

XENIX Operating Sys. 386 559 

XENIX Develop. Sys, 388 689 
WordTech Quicksilver 1295 

WINDOWS & 05/2 
ACTOR 225 
ACTOR Professional 449 
BRIEF lor OS/2 Call 
Case: PM (for C or C++) 1899 
Case: W Corporate Version 969 
Ctass Manager 379 
C-Trieve/Windows 385 
O View 379 
dBFAST/Windows 395 
Graphics Server SOK 455 
instant Windows 479 
KnowledgePro Windows 395 
MS Windows V3.0 119 
MS Windows DDK V3.0 355 
MS Windows SOK V3.0 365 
Multiscope OS/2 Debugger — 349 
Multiscope Windows Debug. 315 
Objact/i 989 
ObjeciVislon by Borland 379 
OpiLink/ Windows 319 
OS/2 PM Toolkit 1.2 369 
ProtoGen 189 
ProtoView 675 
Smalitak/V PM 435 
Tempo for Windows 1.1 a9 
Time after Time 75 
ToolBook 349 
Windows Maker 715 
Windows Maker Prolossional 895 


I = I 2 — = 
BLAST Professional 
by Communications 
Research Group 

New BLAST Professional is an al-in- 

one communications product that 
provides lerminal armulalion, lile 
Iransler, remole control and LAN 
supporl in a singla easy-to-use 
program. Lala your PC lalk to other 
PCs, on o off your LAN, plus MACs, 
VAXes, Unix and Zenix systema and 
over 350 aiher computen using mors 
(han 35 diflerent operating systems. 


LIST: $295 


Special introductory Offer $99! 
FasiFaxts 1674-034 


Enhance Windows and 
Supercharge DOS 5! 
by Goalies 


385MAX (for 386-based machines) | 
and Blue MAX (For 386-basad | 
PS/25) give your syslem 

MAXimum perlormance with 
Windows™ 3.0 support, Exclusive 
technologies include FlexFrame, to | 
load more programs into high DOS | 
than any other memory manager, f 
And Qualitas memory managers 
used with DOS 5 free up more 
memory than ever before possible, 


LIST PS FastFaxts 
386MAX $130 $109 123-004 
BlueMAX $153 $139 123-010 | 


WindowsMAKER 

Professional — 

by Blue Sky Software 
The fastest way to create MS- 
Windows applications in C. 
Generales the Windows .EXE wi 
complete source & production files 
(no royalties), Just Point & Click to 
delina tho Windows user Interface. 
Leis you animale your design to 
instantly test look & feel and make 
changes on the fly without needing 
to compile. Custom code Is 

reserved during code regenera- 

lon, This is the power-user 
version of the best-seller 
Windows MAKER with a lot ol 
added — ab! i 
LIST: $995 S Price: $895 
FastFaxtr 2001 -006 


by Island Systems 
Creates a professional product 
installation without any ramming or 
script lies! The Stork natekalion 
soltware is a surprisingly easy-to-use =f 
sot of on-screen design lools thal deals |. 


with all facets of product installation. 


Features include customization menu 
interlace; atomala hardware checks 
ol Target sys1am (can dynamically abort 
or modiy the installation); customized directory structure with sub-directories lor 
storing installed files; simulation mode to facilitate tesi of installation procedure and ' 
product-without loading disketies; optional file compression using our uldity of your 
lavorde compression program; can spawn multiple external programs balora or aher 
the man installation; files can span mullipla disks; auto edit of autoexec.bat, | 
config.sys; claaies and manages master disk sel; incredibly easy to make changes to f 
the installation procedure. No programming. No script lies. No banners. No 
royaties. Na nonsense! 
LIST: $175 PS Price: $165 | — PastFaxts 1309-077 
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Mathematica? 2.0 
by Wolfram Research 


A system for doing numerical, by Mortice Kern Systems 
symbolic, and graphical compula- 


Buy MKS RCS 5.1 and receive 
ton used both as an interactive 
calculation tool and a program- — | | an MKS Make for FREE 


FREE MKS MAKE 


ming language. Numerical MKS RCS: Tracks changes 
capabilities include arbitrary : i 

precision arihmetc and matrix made to any file; binary RI 
manipulation, On systems witha | text. 

sophisticated graphical user | MKS Make: Automatically 
interlace, users can create 


"Notebooks" that mix input updates interdependent files. 

graphics, text, and sound. Otter expires October 15, 1991. 

Generates graphics in PostScript 
: LIST: $249 DOS PS Price: $229 


PS Price: 5560 FastF arii 469-002 
FastFaxts 1394-001 i 


htShip™ 

an Software BORLAND C++ 2.0 

“Ughisrip™ is an environment lor by Borland Intemational 
eveloping and using executive 

Information systems (EIS) used Borland C++ i5 the complete 

on PCs and LANs. C and C++ professional 


“Data-Driven hot-spots for llexibdty 
and low mauntenance cos!s, 
*Full support for Windows DOE 


programming environment for 
DOS and Windows. Use 


slandard for *snap-together" soltwars. existing C applications or 
Vico -ol-development through visual, | move them ta object- 
oriented programming | 
: dustin time access to maion critical oriented programming (OOP) 
inlormation on e LAN servers. with C++. Borland C++ has 
pr new features and tools 
] List: $795 PS Price: $785 including support far 286 


processors, megabytes of 

extended memory, and 

large hard-disks. Borland 

G++ also includes 

After Dark Windows applications without purchasing the Microsoft SDK. 

by Berkeley Systems LIST: $495 PS Price: $379 
Prevent Screen Burn Inl After y : 
Dark lor Windows has over 35 FastFaxts 777-120 
dilferant displays, password 
protection and sound. You can 
hear ticking clocks, bouncing 
balls, and screen-munching 
worms. Use your company logo, 
Fiying Toasters or other graphics 
as screen saving ari, type in 
messages, or set up Side Show 
style presentations. 
LIST: $50 PS Price: 550 
FastFasts 2900-003 


FasFaxis 4385-001 2 


Object Vision 
by Borland Intemational 


ObjectVision lets you create 
Windows applications... without 
programming! New Visual 
Programming technology 
uses graphical decision trees 
to represent and capture 
business rules. Non-technical 
users can easily create 
Windows business applica- 
tions without traditional pro- 
gramming. ObjectVision 
applications are easily con- 
nected to a variety of 


What is FastFaxts? 


Access literature on any of our 
products via FAX machine. FREE! 


Call 617-740-0025 from popular databasas, and 
nv fax phone! | aperate in a multi-user 
ne — mode over Windows-sup- 
Follow the voice computer's instructions and ported networks. 
enter your product's code number. Then await LIST: S495 PS SPECIAL Introductory Price: $99 
your instant prinl out of product literature. FastFaxts 777-124 
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Engineered to Survive 
. the Real World. 


Times like this, you'll be relieved that your notebook PC is the 
durable MiTAC 3026E WorkBook. 


Relieved because after pushing the power-on switch, the 
WorkBook will light up and perform like brand new. 


In fact, each MiTAC WorkBook is engineered to survive 
the hazards of coffee spills, untimely slips from 
desktops and rough travel abuse like no other 
notebook PC on the market today. 


Proven Engineering Excellence 


Advanced surface-mount engineering is combined 
with automated testing and old-fashion hand 
inspection to guarantee your WorkBook will 
perform for years. 


The WorkBook's thick, outer shell is reinforced 
to resist surface scratches and cracks. Beveled 
corners help absorb travel abuses and give 

the WorkBook a distinctive appearance. 


: Take a Closer Look at Our 20 MHz, 40 MB System. | 


10 MB 
2MB 

30 MB 
60 MB 


YGA, 16 shades of gray 
2H x 11270 x 827 W 221"Hx (ix 85" W 
5815 Shs 
One year, parts & labor One year, parts & labor 
$2,795 $4,399" 


"ss priem publahed by DC and Hird Facts. Agri VT 


" We can't promise you an indestructible 
-— [j system, but for top-rated 3803X 20 MHz 

performance and unmatched durability ratings, 
few can rival the super light 5.8 pound WorkBook. 


The Ultimate Notebook PC for Only $2,795 


Inside, the WorkBook's specs are just as impressive. Standard features 
include a 40 MB hard drive, 2 MB of RAM, 3.5-inch 1.44 MB diskette drive 
and a 32 shades of gray VGA LCD screen with 640 x 480 resolution. 


There are also external parallel, serial and VGA ports, a 3-hour play NiCad 
battery with 90 minute recharge, and a power saving suspend/resume key. 


And like all members of the MITAC family of powerful IBM compatible 
PCs, the WorkBook comes with a one-year warranty on parts and labor. 


To order or for product literature call now: 800-544-2069 | 
- American MiTAC Corporation 


P 
410 E. Plumeria Dr., San Jose, California 95134 nu IAC eer 
Tel: (800) 648-2287, (408) 432-1160 Fax: (408) 432-0866. ae 


MiTAC and 1028 E WorkBook are trademarir of MITAC International Corp, Copyright 1991. “Technology that makes a difference" 
Compaq LTA 186/20 ua Irademark of Compaq Corp. 
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64-bit 


C ting 
What is a 64-bit microprocessor? 
Why would you want one, especially in a personal system? 


JOHN R. MASHEY 


oday’s most popular computers are built around 32- 
bit microprocessors. The next generation of chips— 
64-bit microprocessors—will bring even more power 
to the desktop. 

But what does it mean to call a chip 64-bit? It’s easy to get 
confused, because different numbers of bits are used in dif- 
ferent parts of a microprocessor (see the text box " What's in 
a Chip?" on page 138). Although the Mips R4000 is cur- 
rently the only 64-bit microprocessor, 64 bits is almost cer- 
tainly a coming trend. At microprocessor conferences, ses- 
sions on the future of chip technology routinely predict 
widespread use of true 64-bit microprocessors by 1995 or 
earlier. 

You may be thinking, "My PC software still 
runs in 16-bit mode, and it will be years before 
the software catches up with 32 bits. But 64 bits? 
People who predict widespread use of true 64- 
bit microprocessors by 1995 must be raving 
lunatics!” 

There are two reasons for the prediction: 64- 
bit integer processing and convenient use of 
more than 32 bits of address space. The first 
reason is a straightforward performance issue; 
the second has more widespread implications. 
As you'll see, applications for 64-bit micropro- 
cessors exist for both servers and desktops. 


CPU Architectures 

When it comes to CPU architectures, it helps to 
distinguish between Instruction Set Architec- 
ture, which presents an assembly language pro- 
grammer’s view of a processor, and hardware 
implementations of that ISA. Successful ISAs 
persist unchanged or evolve in an upward-com- 
patible direction for years. Distinct implemen- 
tations are often built to yield different cost/per- 
formance points. At times people get confused 
about the difference between ISA and imple- 


ILLUSTRATION KEVIN HAWKES © 1891 


mentation sizes. Table 1 may help clear up the confusion. 

In figure 1, the CPU's integer registers are X bits wide. 
Address arithmetic starts with & bits, either producing a vir- 
tual address size of V bits (V is the generated user address, V 
€ R) or using a segment register to expand & bits to V bits. 
The memory management unit translates V bits of virtual 
address to A bits of physical address that are actually used to 
access memory. For each access, up to D bits are transferred 
(i.e., the data bus is D bits wide). For user-level programs, 
Rand V are programmer-visible properties of the ISA; A and 
D arc usually less-visible implementation-specific charac- 
teristics. (Floating-point register size is almost always 64 or 
80, and so is not included.) 


continued 


as 


SEPTEMBER 199] * BYTE 


135 


Table 1: The size that a microprocessor is called is generally the integer register size. 


CPU Size 


called . 


Year 
released 


DEC POP-11/45 
DEC POP-11/70 
DEC VAX-11/780 


IBM S/360 

IBM S/370XA 

IBM ESA/370 

IBM RISC System/6000 


HP Precision 


Intel 386DX 
Intel 3865X 
Intel 860 

Intel 486DX 
Intel 486SX 


Mips H2000 
Mips R4000 


Motorola 58000 
Motorola 68020 
Motorola 68030 
Motorola 68040 


Sun SPARC 


ISA characteristics 


Integer 
register size user address size 
(R) (V) 


Hardware Implementation 


Physical Data 
address size bus size 


Generated 


” ‘These processors use goma form of segrnantabion to abus more bits of user address space whan necessary. 


Table 1 lists numbers for well-known computer families. For 
simplicity, V is given only for user-level programs. The table 
shows that physical address size (4) and data bus size (D) can 
vary within a processor family. The IBM S/360 family in- 
cluded five data bus sizes (8 to 128 bits); the 32-bit Intel 386 is 
sold in two sizes—32 and 16. 


Better Performance with Bigger Integers 
For years, PDP-11 Unix systems have used 16-bit integers for 
most applications, as do many PCs. Sometimes performance 
can improve merely by switching to larger integers. Integer 
_ code has proved resis- 
BYTE EGGS us to recent speedup 
techniques that have 
greatly helped floating- 
point performance, so 
any integer improve- 
ment is welcome. Some 
applications for 64-bit 
integers are the fol- 
lowing: 


As 64-bit microprocessors 
become widely available, the 
need for what they: provide— 
faster, large-integer math 
and larger virtual memory ad- 
dressing—will become more 
obvious. The operating sys- 
tems and application pro- 
grams that will profit exist 
even today. 
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e Long strings of bits 
and bytes. By using 64- 
bit instead of 32-bit in- 
tegers, some programs 
may run up to twice as 
fast. First, operating 
systems often spend 10 
percent to 20 percent 
of their time zeroing 
memory or copying 


blocks of memory; often, doubling the integer size can help 
these operations. Second, modern global-optimizing compilers 
spend a great deal of time performing logical operations on 
long bit vectors, where 64-bit integers nearly double the speed. 
Third, the increasing disparity between CPU and I/O device 
speed is increasing the use of compression/decompression 
methods, some of which rely on the main CPU, where 64 bits 
may be helpful. 

e Graphics. Graphics applications are a special, but important, 
case of the long bit-and-byte-string problem. Using 64-bit inte- 
ger operations can speed the work required by raster graphics. 
The increase in performance is especially true for large-area 
operations like scrolling and area-fill, where performance may 
approach a full two times that of a 32-bit CPU. This approach 
helps raise the graphics performance of a minimal-cost de- 
sign—a CPU plus a frame buffer but without graphics-support 
chips. 

© Integer arithmetic. Most chips make addition and subtraction 
of multiprecision integers (i.c., 64-bit, 96-bit, 128-bit, etc.) 
reasonably fast, but multiplication and division are often quite 
slow. Cryptography is a heavy user of multiple-precision multi- 
plies and divides. Financial calculations could use integer 
arithmetic; 32-bit integers are far too small, but 64-bit integers 
are easily big enough to represent objects like the U.S. national 
debt or Microsoft's annual revenue to the penny. 


Big-Time Addressing 
Perhaps more important than using 64-bit integers for perfor- 
mance is the extension of memory addressing above 32 bits, en- 
abling applications that are otherwise difficult to program. It is 
especially important to distinguish between virtual addressing 
and physical addressing. 


64-BIT COMPUTING 
SSeS 


The virtual addressing scheme often can exceed the limits of 
possible physical addresses. A 64-bit address can handle literal- 
ly a mountain of memory: Assuming that 1 megabyte of RAM 
requires I cubic inch of space (using 4-megabit DRAM chips), 
2% bytes would require a square mile of DRAM piled more 
than 300 feet high! For now, no one expects to address this 
much DRAM, even with next-generation 16-Mb DRAM chips, 
but increasing physical memory addressing slightly beyond 32 
bits is definitely a goal. With 16-Mb DRAM chips, 2?! bytes 
fits into just over ] cubic foot (not including cooling)—feasible 
for deskside systems. 

An even more important goal is the increase of virtual ad- 
dresses substantially beyond 32 bits, so you can "waste" it to 
make programming easier—or even just possible. Although 
this goal is somewhat independent of the physical memory goal, 
the two arc rclated. 

Database systems often spread a single file across several 
disks. Current SCSI disks hold up to 2 gigabytes (i.e., they use 
31-bit addresses). Calculating file locations as virtual memory 
addresses requires integer arithmetic. Operating systems are 
accustomed to working around such problems, but it becomes 
unpleasant to make workarounds; rather than making things 
work well, programmers are struggling just to make something 
work. 

The physical address limit is an implementation choice that is 
often easier to change than the virtual address limit. For most 
computers, virtual memory limits often exceed physical limits, 
because the simplest, cheapest way to salve many performance 
problems is to add physical memory. If the virtual limit is much 
smaller than the physical limit, adding memory doesn't help, 
because software cannot take advantage of it. Of course, some 
processors use segmentation schemes to extend the natural size 
of the integer registers until they are ¢qual to or greater than the 
physical address limit. 


The Mainframe, Minicomputer, and Microprocessor 
Reflect on this aphorism: Every design mistake gets made at 
least three times: once by mainframe people, once by minicom- 
puter people, and then at least once by microprocessor people. 
An illustrative sequence is found among IBM mainframes, 
DEC superminicomputers, and various microprocessors. 

IBM 5/360 mainframes used 32-bit integers and pointers but 
computed addresses only to 24 bits, thus limiting virtual (and 
physical) memory to 16 MB (see reference 1). This seemed rea- 
sonable at the time, as systems used core memory, not DRAM 
chips. A "large" mainframe (such as a 360/75) provided at 
most 1 MB of memory, although truly huge mainframes 
(360/91) might offer 6 MB. In addition, most S/360s did not 
support virtual memory, so user programs generated physical 
addresses directly. There was little need to consider addresses 
larger than the physical address size. Although it was unfortu- 
nate that only 16 MB was addressable, it was even worse to ig- 
nore the high-order 8 bits rather than trap on non-zero bits. As- 
sembly language programmers “cleverly” took advantage of 
this quirk to pack 8 bits of flags with a 24-bit address pointer. 

As memory became cheaper, the "adequate" 16-MB limit 
clearly became inadequate, especially as virtual addressing 
$/370s made it possible to run programs larger than physical 
memory. By 1983, 370-X A microprocessors added a 31-bit ad- 
dressing mode for user programs but were required to retain a 
24-bit mode for upward compatibility. Much software had to be 
rewritten to work in the 31-bit mode. I admit that I was one of 
those "clever" programmers and was somewhat surprised to 
discover that a large program I wrote in 1970 is still running on 
many mainframes—in 24-bit compatibility mode, because it 
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Figure 1: Efficient address arithmetic is limited by the integer 
register width (R). Actual memory access is limited by the 
virtual address size (V) and address bus width (A). Efficient 
memory I/O is limited by the data bus width (D). 


won't run any other way. “The evil that men do lives after 
them, the good is oft interred with their bones.” 

By the mid-1980s, 31-bit addressing was also viewed as in- 
sufficient for certain applications, especially databases. ESA/ 
370 was designed with a form of segmentation to allow code to 
access multiple 2-gigabyte regions of memory, although it took 
tricky programming to do so. 

In the minicomputer phase of this error, the DEC PDP-11 
was a 16-bit minicomputer. Unfortunately, a single task ad- 
dressed only 64 kilobytes of data and perhaps 64 KB of instruc- 
tions. Gordon Bell and Craig Mudge wrote, “The biggest and 
most common mistake that can be made in computer design is 
that of not providing enough address bits for memory address- 
ing and management. The PDP-11 followed this hallowed tra- 
dition of skimping on address bits, but it was saved on the prin- 
ciple that a good design can evolve through at least onc major 
change. For the PDP-11, the limited address space problem was 
solved for the short run, but not with enough finesse to support 
a large family of minicomputers. This was indeed a costly over- 
sight." (See reference 2.) 

Some PDP-11/70 database applications rapidly grew awk- 
ward on machines with 4 MB of memory that could only be 
addressed in 64-KB pieces, requiring unnatural acts to break 
up simple programs into pieces that would fit. Although the 
VA X-11/780 was not much faster than the PDP-11/70, the in- 
creased address space was such a major improvement that it es- 
sentially ended the evolution of high-end PDP-11s. In discuss- 
ing the VAX-11/780, William Strecker wrote, "For many 
purposes, the 65-Kbyte virtual address space typically pro- 
vided on minicomputers such as the PDP-11 has not been and 
probably will not continue to be a severe limitation. However, 
there are some applications whose programming is impractical 
in a 65-Kbyte virtual address space, and perhaps more impor- 
tantly, others whose programming is appreciably simplified by 
having a large address space.” (See reference 3.) 

Finally, we come to microprocessors. The Intel 8086 was a 
16-bit architecture and, thus, likely to fall prey to the same 
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What’s in 


he first personal computers were 

built using microprocessors with 
integer registers that were 8 bits 

wide, so they were called 8-bit 

chips and 8-bit systems, Microproces- 
sors with 16-bit registers went into 16- 
bit systems, and so on. Life was simple. 
The problem is, data flows to and 
from those registers over pathways, or 
buses, that often are not the same width 
as the registers. The data bus (which 
carries data to and from external loca- 
tions, such as memory chips) and the 
address bus (which carries the location 
of the data) may be smaller or larger 
than the registers, depending on design 
considerations. This makes it somewhat 


Kenneth M. Sheldon 


confusing to decide what to call a chip. 

For example, the original IBM PC 
had an 8088 chip with 16-bit registers, 
but it had an 8-hit data bus and a 20-bit 
address bus. Its fraternal twin—the 
8086—was the same but with a 16-bit 
data bus. (If the 8088 were released to- 
day, Intel would probably call it the 
8086SX; the 386SX is a 32-bit chip 
that's similar to the 386DX, but it has a 
16-bit data bus and a 24-bit address bus 
rather than full 32-bit buses. 

Similarly, all the members of the 
Motorola 680x0 family have 32-bit reg- 
isters. However, while the 68020, 
68030, and 68040 have full 32-bit data 
and address buses, the original 68000 


a Chip? 


has a 16-bit data bus and a 24-bit ad- 
dress bus. 

Currently, the only microprocessor 
that uses 64-bit registers is the Mips 
R4000. The R4000 has a 36-bit address 
bus, which allows it to address up to 64 
gigabytes of data. 

For the sake of accuracy and consis- 
tency, the main article refers to micro- 
processor size based on the width of the 
microprocessors’ respective internal 
registers, without regard to the width of 
their data or address buses. 


Kenneth M. Sheldon is a senior editor 
for BYTE. You can reach him on BIX 
as "ksheldon. " 


issues as the PDP-11. Fortunately, unlike the PDP-11, it at 
least provided a mechanism for explicit segment manipulation 
by the program. This made it possible for a single program to 
access more than 64 KB of data, although it took explicit action 
to do so. Personal computer programmers are familiar with the 
multiplicity of memory models, libraries, compiler flags, ex- 
tenders, and other artifacts needed to deal with the issues. 

The Motorola MC68000 started with a more straightforward 
programming model, since it offered 32-bit integers and no 
segmentation. However, by ignoring the high 8 bits of a 32-bit 
address computation, it repeated the same mistake made 15 
years earlier by the [BM S7360. Once again, "clever" program- 
mers found uses for those 8 bits, and when the MC68020 inter- 
preted all 32 bits, programs broke. BYTE readers may recall 
problems with some applications when moving from the origi- 
nal Macintosh to the Mac II. 


The Need for Big Computers 

Two common rules of thumb are that DRAM chips get four 
limes bigger every three years and that virtual memory usage 
grows by a factor of 1.5 to 2 per year (see reference 4). Addi- 
tional memory is often the cheapest and easiest solution to per- 
formance problems, but only if software can casily take advan- 
tage of it. 

As the natural size of code and data reaches and then exceeds 
some virtual address limit, the level of programming pain in- 
creases rapidly, because programmers must use more and more 
unnatural restructuring. If the virtual address limit is signifi- 
cantly lower than the physical limit, it is especially irritating, 
since buying more DR AM won't do you any good. Fortunately, 
the virtual address limit is typically larger than the physical 
limit, so programs may work but perhaps run slowly. In this 
case, you can at least add physical memory until performance 
becomes adequate. 

There is no definite ratio between maximum task virtual-ad- 


138 BYTE * SEPTEMBER 199] 


dress limit and physical address limit. Conversations with 
many people have convinced me that a 4-to-] ratio is reasonable 
(1.€., you will actually see practical programs four times bigger 
than physical memory) if the operating system can support 
them. Some people claim that a ratio of 4 to 1 is terribly conser- 
vative and that advanced file-mapping techniques (as in Mul- 
tics or Mach) use up virtual memory much faster than physical 
memory. Certainly, in the process of chip design and simula- 
tion at Mips Computer Systems, some of our 256-MB servers 
routinely run programs with virtual images that are four to 
eight times larger (1 to 2 gigabytes). Several] companies (in- 
cluding Mips) already sell desktops with 128 MB of memory. 
With 16-Mb DRAM chips, similar designs will soon hit 512 
MB—cnough to have programs that could use at least 4 piga- 
bytes of virtual memory. 


32-bit Crisis in 1993 © 

Consider the history of microprocessor-based servers from 
Mips Computer Systems and Sun Microsystems. Figure 2 
shows that the 32-bit limit wil] become an issue even for physi- 
cal memory around 1993 or 1994. 

As soon as 16-Mb DRAM chips are available, some micro- 
processors will be sold with 2 to 4 gigabytes of main memory— 
in fact, just by replacing memory boards in existing cabinets. 
You may now be convinced that Sun and Mips designers must 
be crazy to think of such things; but if so, they have plenty of 
company from others, like those at Silicon Graphics, Hewlett- 
Packard, and IBM. Keeping pace with DRAM growth requires 
appropriate CPU chips in 199] so that tools can be debugged in 
1992 and applications debugged by 1993 or 1994—barely in 
time. 


Why So Much Memory? 
Finally, look at the applications that put pressure on the size of 
virtual memory addressing. To handle virtual memory greater 
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Figure 2: The memory sizes of a Mips and a Sun machine, year by year, using a logarithmic scale. The data points fall in a 
straight line, gaining 2 bits every three years, as they naturally follow DRAM curves. The top line shows virtual memory size at 
four times the maximum physical memory size, hinting that large leading-edge applications may already be pushing 32-bit limits 
in 1991 (and they are). The line below the data shows physical memory size at 50 percent of maximum size. Vendors actually 


sell a substantial number of such machines. 


than 32 bits, you need either segmentation or 64-bit integer 
registers. 

Why 64 and not something smaller, like 48? It is difficult to 
introduce a new architecture that runs the C language poorly. C 
prefers byte-addressed machines whose number of 8-bit bytes 
per word is a power of 2. The use of 6 bytes per word requires 
slow addressing hardware and breaks many C programs, so 64 
is the next step after 32. 

Segmentation may or may not be an acceptable solution, but 
there is insufficient space here to debate the relative merits. 
Suffice it to say that many software people with segmentation 
experience consider it a close encounter of a strange kind. 

The following applications tend to consume virtual memory 
space quickly and generally prefer convenient addressing of 
large memory space, whether it's contiguous or sparse: 


* Databases. Modern operating systems increasingly use file 
mapping, in which an entire file is directly mapped into a task's 
virtual memory. Since you can leave empty space for the file to 
grow, virtual memory ís consumed much faster than physical 
memory. As CPUs rapidly increase their performance relative 
to their disk-access speeds, disk accesses are often avoided by 
keeping the disk blocks in large DRAM cache memories. Data- 
base managers on mainframes have long felt the pressure here, 
as many installations are already above 2*? bytes. Distributed 
systems designs often use some bits of the address as a system 
node address, with others as a per-node data address. 

* Video. For uncompressed video, a 24-bit-color, 1280- by 
1024-pixel screen needs 3.75 MB of memory. At 24 frames per 
second, 4 gigabytes of memory is consumed by only 45 seconds 
of video. 

* Images. At 300 dots per inch, a 24-bit-color, 812- by 11-inch 
page uses 25 MB, so 4 gigabytes is filled by 160 of these pages. 
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Databases of such objects get large very quickly. 

e CAD. CAD applications often include large networks of 
servers and desktops, in which the servers manage the data- 
bases and run large simulations. They naturally can make use 
of 64-bit software. Desktops navigate through the huge data- 
bases, and although they are not likely to map in as much data 
at one time as the servers, software compatibility is often de- 
sirable. 

* Geographic information systems. These systems combine 
maps, images, and other data and have most of the stressful 
characteristics of video, CAD, and GIS. 

* Traditional number crunching. Of course, technical number- 
crunching applications developers have never been satisfied 
with any memory limits on any machine that exists. 


On the Desktop? 

Perhaps you now believe that 64-bit servers may be reasonable, 
but you still wonder about the desktop. Table 2 lists the applica- 
tions areas discussed, shawing whether the primary use of 64- 
bit systems is for speed (either in desktop or server); for ad- 
dressing large amounts of data simultaneously; or for using 
software in a desktop system identically to its usc in a server but 
with less actual data. Such compatibility is likely to be crucial 
for CAD applications but is also important for others, if only to 
get software development done. 

For most readers, 64 bits is likely to be most important as an 
enabling technology to help bring powerful new applications to 
the desktop, The history of the computing industry, especially 
of personal computers, shows there is some merit to thinking 
ahead. Some of us remember when a 640-KB limit was con- 
sidered huge. 

As 64-bit systems become available, some of the number- 
crunching people will recompile their FORTRAN programs 
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64-BIT COMPUTING 


| APPLICABILITY OF 64 GITS 


Table 2: The applicability of 64 bits differs for servers 
and desktop systems. 


Server Desktop 
Application Speed Addressing Speed Compatibility 


Genes X X 
ics X 
Big integers X X 

X 


xe mx 
xxx x 


* Geographic informaton systems 


immediately, and some other developers will start working in 
this direction, However, I'd expect only a small fraction of ap- 
plications to jump to 64 bits quickly. For example, I do not ex- 
pect to see 64-bit word processors soon, if ever. [Editor's note: 
However, see “ASCH Goes Global," July BYTE.| As a result, 
an important part of 64-bit chip and software design is the abil- 
ity to mix 32-bit and 64-bit programs on the same system. 

Although 64-bit applications may be relatively few, some are 
absolutely crucial and some are indirectly important to many 
people. You've probably seen vendors' predictions of huge 
numbers of transistors per chip over the next few years. Al- 
though you may not do electrical CAD yourself, you may buy a 
system with those big chips; so, somewhere, people will be 
running programs to simulate those big chips, and those pro- 
grams are huge. 

I often give talks that compare computers to cars, using the 
CPU chip as the engine, exception handling as the brakes, and 
so forth. What kind of car is a 64-bit computer? Think of it as a 
car with four-wheel drive that you engage when necessary for 
better performance, but especially when faced with really 
tough problems, like driving up mountainsides. You wouldn't 
engage four-wheel drive to go to the grocery store, but when 
you'd need it, you'd need it very badly. Some people already 
have problems that require 64-bit processing, and soon more 
will. The necessary vehicles—64-bit microprocessors—are on 
the way. 8 
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Today's DESQview allows youto programs up to 130K more room 
multitask multiple programs in within the first megabyte of memory, 
windows side by side—text f plus another 96K of video memory, in 
programs; graphic | , Some instances. 
programs. But best of all, E $ QEMM takes buffers, network 
you don't have to buy a i drivers, TSRs and other memory-using 
lot of new hardwareand — "& utilities and moves them into idle areas 


software to use it, DESOview | 
works with the PC and the programs 
you now own. 


between 640K and one megabyte. 
It’s not complicated. It’s easy. Just 
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These are some of DESQview's most recent awards 


type Optimize and QEMM does the rest. 


QEMM 386 is 


| included with 
DESQview 386 to 
create the opti- 
mum operating 
environment for 
productivity Manbir one. 
oriented users of 
386, 3865X and 1486 PCs. 
QEMM 50/60 is designed to 
| work in IBM? PS/2™ Model 50 and 
60 PCs with specific IBM adapter 
boards. 
QEMM is the #1 selling utility 


according to distribution sources. In 
fact, it was the number one selling 
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software package in the PC industry in 
April, "T and June 1990. 


These are some of QEMM' s most recent awards 
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Manifest Gives You 
In-Depth Knowledge of 
Your PC 


EUIS 


HIT EE 


Our newest utility is Quarterdeck 
Manifest, the best way to discover 
everything you ever wanted to know 
about your PC. Manifest shows you 
around ‘under the hood’, pointing out 
how memory is used, comparing 
memory speeds, and indicating how 
you can gain more room for your 
programs to work. 

It can point you to as much as 130K 
of additional RAM your programs can 
use. [t shows you which memory areas 
are faster. It even helps you compare 
add-in memory board performance. 

Manifest does for memory what PC 
Tools Deluxe does 
for disks. And it’s 
easy to use. 


Manifest has been quick to win recognition 
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| 


ORAM Optimizes 
the Memory of 8088 and 
80286 PCs 


Once you know where you can 
move those memory-hogging utilities, 
QRAM lets you do it. It even 
works on 8088, 8086 and 80286 
PCs with EMS 4.0 or EEMS 
memory boards. 

QRAM and Manifest help 
you get every last 'K' out of the 
hardware you own. 

In fact, all our products are 
designed to give you more pro- 
ductivity out of the system you 
already have, whether 8088, 
8086, 80286, 3865X, 386, or 1486. 


Quarterdeck 
Products for 
Everyday Heroes 
Our mission is to protect your 
investment. Whether your PC is 9 years 
old or fresh out of the box, our pro- 
ducts make it more versatile, more 
flexible; and help deliver performance 
dividends from your computer invest- 
ment. Our products help fine-tune your 
PC which helps you do your work 
better, which makes you look good. 
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A — of the Future: 
DESQview/X 
We're also looking ahead to the next 
wave of computer system develop- 
ment: enterprise computing. Our new 


DESQview/X allows different 
computers with different operating 
systems to work together. Using the 
advanced X-windows environment, it 
lets users run programs on remote 
computers and watch them run in their 
PCs' windows. DESQview /X will be 
available later this year. 

Quarterdeck products. The best way 


to get the most out of your PC today. 
And tomorrow. 


150 Pico Blvd., Santa Monica, CA 90405 (213) 392-9851 Fax (213) 399-3802 
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Objects At Your Fingertips. 


Now, if you want to develop applications choose our objects or easily build your own. 


for Windows 3.0, theres a fast and easier But whatever you develop, it will 
way to do it with the premiere object- be portable between the Windows, OS/2 
oriented programming language. and Mac versions of Smalltalk/V. 
Smalltalk/V. With so much at their fingertips, 


With Smalltalk/V Windows, you more people are solving more problems 
can explore, prototype, build finished with Smalltalk/V than any other object- 
applications and ship them runtime free. oriented programming system. 


You can tap into applications using At only $499.95 and no runtime 
DDE so effortlessly you dont have tobe charges, you can solve them, too. 
a Windows expert to do it. Just call us at (800) 922-8255. 
And with one of the worlds most And see why programming Windows has 
comprehensive class libraries, you can never been easier. 
— Smalltalk V Windows 
Smalltalk'V DEV CON 


Smalltalk/V¥ Developers Conference '91 
September 11-13 1991. 


DIGITALK 
9841 Airport Blvd., Los Angeles, CA 90045 (800)922-8255 (213)645-1082 FAX (213) 645-1306 


Smalltalk/ V i à regislered trademark of Digitalk, Inc. Ober product names are UÜrademarkas ar registered trademarks of their respective holders. 
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FORTRAN 


First in a six-part series 
on languages that have stood the test of time 


Doris Appleby 


t’s been nearly 38 years since the acceptance of John 

Backus's idea for the first high-level programming lan- 

guage—called FORTRAN (for formula translation). It 

was December 1953. Before that, no one had conceived 
of communicating with a computer at any level higher than 
that of an assembler. There were well over a dozen lan- 
guages in use by 1967, but only 13 survived and were still 
being used in 1977. Of these, only six are widely used to- 
day: FORTRAN, COBOL, Lisp, APL, Snobol, and BASIC. 
In the next several issues of BYTE, I will look at these survi- 
vors and explore the reasons for their longevity. 


Survival by Acceptance 

FORTRAN has survived. Survival in the computing indus- 
try is often connected to standards, and standards are con- 
nected to acceptance and politics. 

Jeanne Martin, of the ANSI FORTRAN committee X3J3, 
explains why FORTRAN has not been subsumed by an- 
other, more general language: PL/I is no longer viable as a 
portable language, since its standards committee has been 
disbanded; Ada has never been accepted by the scientific 
community; and although currently popular, C is, accord- 
ing to Martin, "sort of a hacker's language," with code 
sometimes readable only by its author. FORTRAN code 
looks more like the application being programmed and has 
superior array facilities. So much is invested in already- 
written and optimized FORTRAN code that it will neces- 
sarily continue to be used. It is the biue-collar language of 
the scientific, number-crunching community. 


In the Beginning 
The first standards document for the language was FOR- 
TRAN 66 (ANSI X3.9-1966). This document described the 
existing FORTRAN IV and eliminated FORTRAN II. 
FORTRAN IV provided for programs that call subrou- 
tines through a return-jump mechanism (i.e., process con- 
trol jumps to the subroutine and returns to the line after the 
subroutine call). Return-jump eliminates recursion, since a 
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recursive cal] returns to the first line of a recursive subrou- 
tine, rather than to the line after thc call. 

With FORTRAN IV, you could compile subroutines sep- 
arately, facilitating the development of large, well-designed 
libraries—one of FORTRAN's most useful features. The 
language was intended to solve problems involving repeti- 
tive numerical calculations, especially those that used ma- 
trices of a fixed size. Because of FORTRAN's numerical 
strength, many statistical packages, including the BMDP 
and SPSS series, are composed of FORTRAN procedures. 

There were many restrictions to FORTRAN IV: at most, 
63 parameters per subroutine, six characters per identifier, 
DO loops nested no more than 50 deep, arrays of three or 
fewer dimensions, and 10 characters per integer. The only 
control mechanisms besides the SUBPROGRAM statement 
were a DO loop, a logical IF statement, arithmetic state- 
ments, a GO TO statement, and the COMMON block, 
which provided for global variables. FORTRAN IV's for- 
matted I/O was slow, but it was the only language that pro- 
vided full access to an operating system's record manager. 

It took the X3J3 and X3 committees four years to com- 
plete the FORTRAN 66 standardization process. The docu- 
ment was 26 pages long—huge compared to the one-page 
standard of the time. 


A Decade Later 

FORTRAN 77, which 
took seven years to 
standardize, is about 
150 pages long. It re- 
placed FORTRAN 66 
and represents work 
on hundreds of techni- 
cal proposals from 
around the world. 
Among other things, 
it added the following 
to FORTRAN IV: 


Don't throw out that old 
code! New FORTRAN stan- 
dards have kept the language 
alive and current with the 
growing needs of modern 
programming. 
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Make Your Best Work 
Look Its Best! 
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Typesetting Software 


For professional publishing and the power to produce high- 
quality technical documents, scientific notation, mathe- 
matical formulas, and tables, rely on PCTgX to make your 
work look its best. 


The next step beyond standard desktop publishing, PCTEX 
is the difference between average and expert. You'll get 
professional typesetting at amateur prices. 


PC MAGAZINE wrote: “(With PC TX)... you can achieve 
incredible precision in formatting text, especially mathe- 
rnatical expressions. " 


INFOWORLD said: "No non-TEX-based program has such 
typographical aesthetics... enormously flexible. . . " 


New PCIEX 3.0, with double the page-building capacity, is 
now available. For 386 canpa there's PCTEX/386 and 
Big PCTEX/386. 


For a free product catalog and demo diskette 
call 415/388-8853. See the best for yourself! 


Europe: (31) 703237241 è (49) 24167001 e (49) 80248011 
(49) 73126932 e (44) 742351489 e (39) 290091773 
Asia: (686) 35265521 © Australia: (61) 34599671 


PERSONAL 


TEx 


INC 
12 Madrona 
Mill Valley, CA 94941 
Fax: (415) 358-8865 


PCTEX m a regrstered TM of Perso A ale TeX s an American Mathematical Society 
TM. Site licenses available tn qualifi ons. Inquire about PT] distributorships. 
This ad was typeset using PCIE and Bitstream fonts. 
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CLASSIC LANGUAGES: FORTRAN 


* a character type that replaced the Hollerith type (which 
was integers representing ASCII codes for characters) 

* an extension of array dimensions to seven 

e extended use of expressions: A(X*3«1) is now acceptable 

* the addition of the IF. .. THEN. . . ELSE construct and 
the extension of the DO loop 

* improved standard YO 

* the addition of general parameters and generic 
subroutines, which accept and return values for various 
data types. One example is the SORT function, which 
accepts and returns integers, single- or double-precision 
reals, and complex values. 


Now, It’s FORTRAN 90 

The development of FORTRAN 90 was not straightforward. In 
1979, Walt Brainerd of the Burroughs Company (and also a 
member of X3J3) described the carly situation as follows: 

“There has been a significant shift in attitudes concerning 
the objectives of FORTRAN standardization. One reason for 
this has been the realization that the language is becoming too 
large by adding new [nonstandard] features and almost never 
removing any old ones. X3J3 has responded to these challenges 
by proposing a language architecture consisting of a ‘core’ lan- 
guage and ‘modules.’ The core is to be a complete general-pur- 
pose programming language but will not contain features that 
are redundant or obsolete just because they are FORTRAN 77. 
One of these modules will contain all the features in FOR- 
TRAN 77 that are not in the core. This is important in order to 
support the huge investment in FORTRAN programs written 
using these features.” 

But by 1983, the idea was dead. Brainerd was disappointed to 
note that “a committee simply cannot design something small 
and elegant; one person's frill is another's essential feature.” 

Then, in the spring of 1984, a move to publish a draft stan- 
dard to elicit comments was accepted by 40 voters at an X3J3 
meeting—but voted down by only two. The two votes represent- 
ed DEC and IBM, and the draft was not published. (Some votes 
were more “equal” than others.) Additional players were pro- 
fessional organizations, institutions, and individuals. 

It still took until April of this year to get FORTRAN 90 
through both of the committees. Industry involvement was in- 
tense, with some accused of merely trying to protect their in- 
vestment while having their interests clsewhere (e.g., in C or 
Ada). After 13 years of often-bitter negotiations, the new stan- 
dard—FORTRAN 90—has now been approved by technical 
committees of both U.S. and international standardization or- 
ganizations. The final approval depends on the parent commit- 
tees and should be completed by the time you read this article. 
The FORTRAN 90 standard includes FORTRAN 77 and adds 
the following: 


* longer identifiers 

* in-line comments and multistatement lines 

* symbolic relational operators (e.g., < instead of .LT.) 

* use of the INCLUDE statement 

* optional free form (blanks are now meaningful) 

* nested scoping of procedures (a procedure can include one 
internal procedure) 

* recursive procedures 

* optional IN and OUT procedure parameters, as in Ada 

* modules containing both data types and procedures, with 
both PUBLIC and PRIVATE levels of access 

* bit operations similar to those in C 

* à variety of array operations 

* utilities such as DATE and TIME 
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Population == ! t the Phaser il PXiis 
Pda a ww approved by Pantone 
p»" and features TekColor™ 

color matching. 


Á scrcaming 24 MH2 RISC processor and 6 Mb 
of memory make the Phaser II PXI the fastest 
color printer on the market, Really. 


So you have this great idea. One that'll win an account. Break a sales record. = fj nd 
Or simply make you look like a genius. Dont blow it with a color printer that wont m 
do your brainwork justice. = 

Get the new Phaser II PXi, a thermal wax printer that works simultaneously 
with Macs, PCs and workstations. It can generate 167 million colors at 300 dpi, 
and its cost-effective. 

To see the quality of its output first hand, call 1-800-835-6100, Dept. 16J and 
we'll send you a free sample. CX ~ii 

The new Phaser H PXi. It'll make your ideas look as bright as they should. Tektronpc 
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EVER LEAVE A FILE 
AT HOME? 


Keep all your files in p»er pocket 


wherever you go with POCKE Tdrive 


® Use the same environment 
at home, office & client sites 

€ Always work with the 
programs and utilities 
you know and love 

6 Gives you the extra storage 
you n 

€ Perfect for piedi. 
home offices and laptops 

€ Attaches instantly to any PC ud Lo 
parallel port, no card needed | TaN 

® Reliable. Light. Fast. Rugged. ¢ 


e 30 wig money back offer 


ll year warranty 


POCKETdrive 40MB $599 
80MB $799, 120MB $999, Optional Battery 599 


TO ORDER CALL 1(B00) 275-6525 or FAX (212) 678-6143 


“Smart Solutions for People on the Move" ™ 
SIMPLICITY COMPUTING, INC. 415 Madison Avenue, 22nd FÍ, New York, NY 10017 


FINALLY, SERIOUS 
ee PC HAR DWARE 
<2 , DIAGNOSTICS! 


ducts provide 
solutions for PC field : EMT 
repair depot, R&D, manufactur- 
ing inspection & bum-in, and 
quality assurance testing. 


* Test a PC system in seconds 

e Insure ZERO 
hardware defects um 
Test for PC Compatibility n! | 

* Quality Assurance 
Certification 
Replace costly 
test equipment 
Find failures in a 
10096 dead system 
Eliminate defective 
PC retums 
Increase customer satisfaction 
& lower costs thru product quality 


W VISTA MICROSYSTEMS, Inc. 
SS 


6 Whipple St, No. Attleboro, MA 0276 0 
Tel. 508-695-8459 « FAX 508-695-8688 
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CLASSIC LANGUAGES: FORTRAN 
gu m x ERI 


* control structure enhancements, including DO WHILE, 
DO (forever), and CASE statements 

e improved I/O, especially for database records 

e new data types—including pointers, character strings, and 
those derived from others, as in Pascal 


Survival by Standardization 

The continuing saga of the FORTRAN 90 standard is as ba- 
roque a tale as any. It involves corporate raiders, dollars versus 
design, and big industry against the bureaucracy. Thc tale 
reads like a mystery, with good guys, bad guys, and ordinary 
foot soldiers. April was a historic month for FORTRAN, as the 
X313 committee gave final approval to FORTRAN 90. 

Standardization is serious. Its main purpose is to ensure pro- 
gram portability—that is, that a program conforming to stan- 
dard syntax can be compiled and run with the same results on 
any machine that supports a standard compiler. But once a lan- 
guage description has been accepted by ANSI, you can't market 
a compiler in the U.S. under the approved name unless it faith- 
fully implements the standard. If it has also been approved by 
the ISO, you can't sell it unless it measures up. Compilers can, 
however, be marketed with added features (or extensions) to the 
standard core. 

Actually, the ISO supersedes ANSI and its counterpart, the 
British Standards Institute, but this is not the whole story. 
There are powerful industries interested in standardization, 
most of which have headquarters in the U.S. 


Holding Its Own 

FORTRAN has definitely grown. Its reputation for efficiency 
in computational speed as wel] as in memory usage, its large 
body of existing optimized code, and its large and dedicated 
group of users suggest that it will be around for a long time. 

But what about the Department of Defense’s insistence on 
the use of Ada and the growing interest in C running under 
Unix? Unix has a reputation for being cryptic and difficult to 
use. Thus, CASE interface tools allow FORTRAN program- 
mers to use Unix in a friendlier operating environment. There 
are also translators from FORTRAN to C and from C to FOR- 
TRAN. FORTRAN-compiled code was found to run faster on 
VAX systems than similar C code; thus, the ability to program 
in the language of your choice while compiling and running on 
the fastest compiler has been fostered. FORTRAN also appears 
to be the language of choice for some supercomputers, where 
array Operations can be sent to CPUs running in parallel. 

What's more, FORTRAN is becoming increasingly avail- 
able on personal computers. Engineers have begun to see the 
advantages of working away from the mainframe and are de- 
manding software that compiles code that is portable between 
personal computers and larger systems. Microsoft's FOR- 
TRAN Optimizing Compiler provides for portable code, while 
Lahey Computer Systems' compiler is targeted to 386 systems, 
and Microway's is for the 486. 

FORTRAN 90 fits comfortably into the worlds of supercom- 
puters, minicomputers, microcomputers, Unix, and DOS. 
Some claim it includes most of the machinery for object-ori- 
ented programming as well. Just how it meshes with Ada re- 
mains to be seen. 8 


Doris Appleby writes about mathematics, computer science, 
and pedagogy. She is also the chairperson of mathematics/ 
computer science/information systems at Marymount College in 
Tarrytown, New York, and the author of Programming Lan- 
guages—Paradigm and Practice (McGraw-Hill, 1991). You can 
reach her on BIX c/a "editors. " 
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SYSTAT is rated #1 by Software Digest?. In fact, SYSTAT is the only statistical analysis package to 
receive top honors from InfoWorld, PC Magazine and PC Week. According to Software Digest: "It is 
the only program that successfully blends robust features, good usability and performance, and many 
areas of uncommon strength from analytical graphs to powerful programming." 

SYSTAT. The statistics speak for themselves. 

For more information call or write: SYSTAT, Inc. 1800 Sherman Avenue, SYSTAT 
Evanston, IL 60201-3793 Tel. 708.864.5670 Fax: 708.492.3567 a 


For international representatives call: Australia 61.3.8651766, Canada 416.424.1700, Denmark 45.64.406575, Finland 358.0.8923800. France 33.1.40935000, 

Germany 49.61.265950 (DOS), 49.30.310423 (Mac), Haly 39.587.213640, Japan 81.33.5902311, Now Zealand 64.71.562675, Norway 47.3.892240, Sweden 46.7.6076207, 
Switzerland 41.31.416671, The Netherlands 31.340.266336, UK London 44.81.6926536. Fer IBM/compatible information circle 291; For Macintosh informa- 
©1991 SYSTAT, Inc. Sofiware Digest is a registered trademark of NSTL, Inc. tion, circle 292; For Reseller inquiries, circle 293 on Inquiry Card. 


Make the Smart Choice in LaserJet 
PostScript Language Emulation Cartridges 


Pacific Data Products Hewlett-Packard 
PacificPage P*E^ — PacificPage XL" PostScript Cartridge 
Suggested 
ist price * 
including $718 $999 $1085 
2 MB memory 
Time to output 2 minutes 2 minutes 
Ventura Scoop 23 seconds Sassconds 54 seconds 
Money-back 
guarantee Yes Yes No 
PostScript to 
PCL switching us Yes No 
Upgrade Yes Yes Ne 
program 
Warranty Lifetime Lifetime One year 


* Suggested list price of PacificPage P-E cartridge without a2 MB memory board is only $499. 


"PacificPage 

| swiftly and accurately 

# . renders some ies! EPS files 
that other interpreters distort, 

and had no trouble with any of the large and complex images 

Í used for testing." 


"An Intel i960" RISC processor on the accelerator board helps the 
PacificPage XL print graphics more than six limes as fast as the HP 
PostScript Cartridge” 


Edward Mendelson 
PC Magazine, [June 25, 1991) 


* Ther l'acificPage XL aeceletator boani is not cemnpatibie with che 1aserfet HD. Prices listed are mamutsctuner & suggested retail 1t price as of 625-91. 
Quedes reprinled from FC Magazine fune 25. 199]. C 199], ZH Coenmurnicatona Company, PaaticlP'ags PB and Pacifuf'age XL are tradermarka of 
Pacsa Dieta Prostacts, Inc. FortScrrpt o a rekitered tradernark of Adobe Srema Incorporated, HT and Laserfet are registered uzdemarks af Hewlett 
Packard Company. 0960 a a trademark of intel Corporation. Phoenix Page is a reist tradwrnarb of Vhisetdz Tey knolegies Lid C1987, 1988 Phoen: 
Technologies Ltd. © 1971 Taahe Data Products, Ine European Headquaner Switzerland Tel (40) 22412580, Fas (00) 22410687 
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Dam settle for less just to buy 
the Hewlett-Packard name. Ask for 
PacificPage PostScript" language 
emulation solutions from Pacific 
Data Products. You'll get a lot more, 
for a lot less. 

Each PacificPage product for 
Laserjet" IIP, IID* W, IID, and HIP 
printers is guaranteed to be com- 
pletely compatible with all of your 
PostScript output. If you can create it, 
PacificPage can print it. If not, we'll 
give you your money back. 

Choose from PacificPage P-E, 
our fastest stand-alone cartridge ever. 
Or PacificPage XL which combines the 
PacificPage P.E cartridge with a RISC- 
based accelerator board. Just slip the 
board into the LaserJet memory slot 
and you'll experience an incredible 
increase in printing speed. If you 
purchase the PacificPage P-E 
cartridge alone and find that your 
printing applications demand even 
greater speed, simply upgrade to 
PacificPage XL. 

Why not get more for less? 

Buy PacificPage P-E and save almost 
$400 over Hewlett-Packard. Or, save 
close to $100 over Hewlett-Packard 
with PacificPage XL and amaze 
yourself with its speed. Make the 
smart choice. Choose PacificPage. 

For more information call 
your nearest dealer or contact Pacific 
Data Products, 9125 Rehco Road, 

San Diego, CA 92121, USA. 
(619) 597-4607, Fax (619) 552-0889. 
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Focus on Precision Illustration’ s 
With New Designer Al 


See for yourself. New Designer 3.1 
turns your PC into a precision 
illustration tool, running under the 
Microsoft? Windows'" environment. 
You'll get more accuracy in technical 
illustrations, greater performance in 
graphic designs and higher speed in 
desktop publishing layouts. It's now 
easier to turn what you can imagine 
| into an image all can see. Call for 
your free trial software and feel the 
high performance yourself. 


A Higher performance in Designer 3.1 
speeds up drawings with faster wide styled 
fines—even wide dashed lines. Object 
snap points make precision a given. 


The view from out front. With new | 
Designer 3.1 you're ahead of the 
pack no matter how you look at it. 
With more usable features, higher 
performance operation and more 
flexible file handling, you'll be able to | 
create and manipulate an image 

| 

| 


A 


until it's just right. That's precision. » 


A Choose from 16.4 million colors and save 
any number of custom palettes for later 
use. Combine text and graphics with 
bitmapped images and true layering. 


"The power-users choice... a 
customizable toolbox has a tool for just 
about anything; precise and accurate 
autotracing ulilily, CAD-like layering and 
superb color-publishing capabilities, " 
says PC Magazine. 


Dasktop published 
articles become 
clearer with 
precision illustration 
from Designer 3.1. 
Multiple file formats 
speed up import and 
export of files. 


| Outside perspective reflects well. 


“Designer is an outstanding 
illustration package that 


receives Editor's Choice recog- 
| nition. Designer is perhaps the most 
sophisticated of all the illustration 
packages," writes PC Magazine. 


software Digest 
vs reports that "Designer pro- 
vides the best overall graphics pack- 
age. The program offers state-of- 
the-art features, good performance, 
and unmatched ease of learning 

and use in a sophisticated package. 


| Designer can handle virtually any 
| free-form graphics or design task 


with ease." Designer was awarded 
a top-of-the-class rating. 
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Free hands-on 
trial. Call now, 
for a free 
working 

| model of the 
new Designer, 
800-733-3729, 
ext. 5050. 
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Tht ad was created usmg Microgralx Designer Microgratx. Inc 1303 Arapaha, Richardson, TX 75081 - (214) 294-1769 Copyright (D 1981, Microgralx, ing All Flights Reserved 


Micrograix g a registered trademark, and Microgralx Designer is a trademark of Microgratx. Ail other products are trademarks o! their respectivo Owns 
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WINDOWS 3.0 APPLICATIONS 


THE STATE or THE MARKET 


A view of six popular Windows applications categories 


hether you are a true believer, 

undecided, or wouldn't use it 

on a bet, no one can deny the 

tremendous impact Windows 

3.0 has had on PC-based appli- 
cations. Last July, BY TE surveyed the Win- 
dows application market and found rela- 
lively few available products (though many 
were promised). Now, there are hundreds 
that you can purchase today. 

This supplement provides a vicw of thc 
Windows applications market in six cat- 
cgorics: word processing, database man- 
agement, spreadsheets, utilities, graphics, 
and communications. We found nearly 60 
products for this report. In fact, in several 
categories, we found so many products that 
we couldn't possibly cover them all in the 
allotted space. Consequently, we limited 
the graphics, utilities, and communications 
lopics to the most popular subcategories. 

Authors Lamont Wood and Doug Day- 
lon are well known in the Windows com- 
munity. Lamont has written numerous ar- 
ticles on Windows and reports here on 
word processing, database management, 
and spreadsheets. Doug isa reviewer, writer, 
and consultant specializing in Windows. 
Doug wrote the sections on graphics, com- 
munications, and utilities. 


A Window on Word 
Processors 

Windows 3.0 has proven the salvation of 
Windows word processors. While Mi- 
crosoft, Samna, and NBI came out with 
ambitious word processing packages for 
earlier versions of Windows, the absence 
of effective memory management caused 
horrific performance problems. It some- 
times took 20 minutes for a complex docu- 
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ment to roll off a laser printer. If the page 
was laden with graphics, just waiting for it 
to reformat on screen gave you lime to gel 
up. stretch your legs, and perhaps have a 
cup of coffee. 

The removal of the 640-kilobyte 
memory barrier (plus the revamping of 
Windows' printer drivers) has eliminated 
these impediments, making Windows an 
attractive environment. So attractive, in 
fact, that at this point it’s hard to name a 
major word processing vendor that has not 
al least leaked word that it is tinkering with 
a Windows version of its product. 

Of course, Windows 3.0 has enjoyed 
spectacular acceptance in its first year on 
the market. In part, the rush to get out 
Windows versions is motivated by devel- 
opers' fear of being left behind when thc 
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dust settles. But there is more to it than that. 

After all, if the object of word process- 
ing is to deposit spots of ink on paper, 
Windows' graphical environment gives you 
potentially more precise control over the 
deposition of those spots. But more than 
thal, you get an intuitive interface that 
offers immediate feedback and conse- 
quently is easy to use. 

"Because you can see everything on the 
screen and directly manipulate things, it 
alleviates the need for a whole bunch of 
commands," explains Said Mohamma- 
dioun, vice president of Lotus's word pro- 
cessing division in Atlanta, which now 
markets Ami Pro. “If you want to create a 
header or footer, you just go to thc top or 
bottom margin, put your cursor there, and 
start typing; you don't require a command 
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to create [a header or footer] or edit one. 
Windows gives you a real boost in produc- 
tivity once you get over the first week of 
playing with it." 

Among users, the consistent Windows 
interface across applications is widely cited 
as making training easier. Not only does 
this enhance productivity, it also makes 
new software easier to introduce. 

But there's another reason for adopting 
Windows that has nothing to do with its 
graphical interface. "It's a new platform, 
and with any new platform you have a 
chance to shake up the svorld order. Pcople 
have to make a decision when they turn to 
Windows, and they might decidc to switch 
from their current word pracessor io a new 
one,” notes Jon Reingold, Microsoft's word 
processing product manager. 

That prospect raises the hopes of sofl- 
ware developers trying to get in on the 
ground floor of a new market. Vendors thal 
were small fish in the character-based DOS 
pond can dream of ascending to greatness 
in the new Windows market. 

Mohammadioun cautions, however, that 
the market probably already has sorted 
itself out; he foresces a market dominated 
by Lotus's Ami Pro, Microsoft's Word for 
Windows, and the anticipated WordPerfect 
for Windows. Other vendors' products will 
be noise in terms of market presence be- 
cause, he contends, “Lotus and Microsoft 
and WordPerfect have the resources to 
spend millions on marketing, and the oth- 
ers don't." 

The investment in programming time 
also is a serious barrier to entry in the 
market, since a successful Windows prod- 
uct must be designed from the onset for 
Windows; conversions don't work, espe- 
cially for word processors, Mohammadioun 
continues. “When you add different fonts, 
word processing becomes a two-dimen- 
sional composition problem, rather than 
just lines of text,” he says. 

Others see the market as sorting itself 
into high-end and low-end tiers based on 
price. Reingold at Microsoft isn’t so sure il 
will work that way, at least for a while. “If 
you've spentall this money ona VGA card, 
4 megabytes of memory, a 60-MB hard 
disk drive, and a 386 processor, who's 
going to stop from spending another $100 
on a word processor? But I think as the 
market malures, the low end may become 
a viable market.” 

Time will tell who is right, bul already 
Windows 3.0 promises a varied menu of 
word processors. We'll look at the current 
stale of affairs in this budding market, 
examining a representative selection of 
vendors and offerings. 


In the Wings 
As this issue goes to press, WordPerfect 
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has not introduced a Windows version of 
its word processor, but because it is the 
dominant vendor in the DOS character- 
based word processing market, the fact that 
it is known to be working on a Windows 
version casts a long shadow. Vendors of 
other Windows word processors speak of 
numerous customers waiting for Word- 
Perfect for Windows to come out and ex- 
press hope that they can win some of those 
customers over in the meantime. 

Representatives at WordPerfect, on the 
other hand, maintain that their product is 
worth waiting for. "We have felt pretty 
good about the success of WordPerfect 5.1, 
and we want to lake its power and incorpo- 
rate it into a graphical environment," says 
product marketing manager Devin Durrant 
af the nascent Windows WordPerfect, ex- 
pecled to cost $495, the same price as 
WordPerfect 5.1. It will have most of the 
features of 5.1, except long filenames, he 
says, and will be able to read version 5.1's 
text files. It also will have a macro lan- 
guage, but it won't be compatible with 
version 5.1's macro language: a conver- 
sion function will be provided, however. 
The macro language will support Dynamic 
Data Exchange (DDE), as well as access to 
other applications" dynamic link library 
(DLL) files. 

WordPerfect for Windows reportedly 
willinclude a layout mode with WYSIWYG 
formatting, fonts, plus graphics and a screen 
response that, in some cases, is tao slow for 
comfortable typing. Draft mode, which 
displays only text, shows no appreciable 
delays. Unlike the draft mode in many 
other Windows word processors, Word- 
Perfect's wil] nol rely on Windows’ native 
Notebook screen font, Instead, it will sup- 
ply its own monospaced screen font. Also 
slated for inclusion is an on-screen "button 
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bar" that will let you easily create tables 
and change margins, fonts, justification, 
styles, and line spacing. 

It will not, however, provide drawing 
tools (the company is readying DrawPerfect 
for Windows to fill that niche). but you can 
expect a figure editor, similar to version 
5.1's, that lets you rotate, size, and scale 
veclor graphics. 

"The world has embraced Windows with 
open arms, and there is a pretty good offer- 
ing of Windows word processors out there 
now, excepl there is a shortage of one— 
ours.” Durrant says. “But we are not saying 
thal Windows is a must, or thal character- 
based is the way to go. We want to be the 
top choice either way.” 

Casting an almost invisible shadow, 
meanwhile, is IBM, which has announced 
it will move from its character-based 
Display Write word processor to a Win- 
dows-based package called Signature. 
Under joint development with XyQuest, 
maker of the XyWrite word processing 
package, Signature is to have a file format 
compatible with Display Write's. 

“The decision to develop a new word 
processor family was based on requests 
from our customers for a feature-rich prod- 
uct that would deliver the benefits of graphi- 
cal word processing across the leading per- 
sonal computer platforms,” states Fernand 
Sarrat, vicc president of IBM’s Desktop 
Software Division, Representatives from 
[BM decline to discuss Signature further. 


The Pioneers 

Chief among those vendors with a tangible 
product on the market is Microsoft itself, 
whose $495 Word for Windows came out 
in November 1989—about a year after it 
was first announced. “It’s hard when you're 
doing a Windows application for the first 
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Windows Word Processing Programs: Features Summary 


System Requirements 


Product* Price Min. Hard Disk | Min. | Mouse | Other 
RAM Space CPU | Req.? | Versions 
| Required 


DeScribe Word $495 
Processor 
Lotus Ami Pro $495 
Microsoft Word $495 
for Windows 
NBI Legacy $495 | 640 KB | 
Software Publishing $249 | MB; 
ProWrite Plus 2 MB 
with 
grammar 
checker 
WordStar Legacy $495 | MB; 4.3 MB 206 No None 
2 MB 
recom- 
mended 


Popular File 
Formats 
Supported 


ASCII, DCA, DisplayWrite, Excel, 
Framework 3, WK1, Word, MultiMate, 
WordPerfect, Xy Write, PFS; First Choice 
and First Write, WordStar, Professional 
Write, GEM, PCL, PIX, PIC, CGM, PCX, 
WMF, TIFF 


ASCII, DCA, WordPerfect, DisplayWrite, 
WordStar, MultiMate, Word and Word for 
Windows, RTF, WKS, WKi, WK3, Excel, 
DBF, SuperCalc, DIF, EPS, PIC, PCX, 
CGM, HPGL, WME, TIFF 


WordPerfect, MultiMate, Display Write, 
WordStar, Works, ASCII, WKS, WKI, 
WK3, HPGL, PCX, TIFF, PIC 


ASCII, WordPerfect, Word, Display Write, 
MulliMate, RTF, DIF, PIC, DRW, HPGL, 
CGM, EPS, TIFF, PCX, WMF, WKS, WKI 


CGM, PCX, PIC, Word, DCA, Professional 
Write Plus, MultiMate, WordPerfect, 
Professional Write DOS, Office Writer, 
WordStar, WordStar 2000, ASCII, RFT, 
EPS, TIFF, WMF, Excel, SuperCalc 


WordStar, WordStar 2000, WordPerfect. 
ASCII, DIF, RFT, MultiMate, Professional 
Write, PFS: First Choice, PIC, DRW, 
HPGL, CGM, EPS, WMF, TIFF, PCX, 
BMP, DCA, RFT 


*IBM Signature and WordPerfect for Windows arc still under development; no pricing or system requirements are available for the products. 
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Company Information 


[BM Corp. 

(Signature) 

Old Orchard Rd. 
Armonk, NY 10504 
(800) 426-2468 

Circla 1430 an Inquiry Card. 


DeScribe Inc. 

(DeScnbe for Windows) 
4047 North Freeway Blvd. 
Sacramento, CA 95834 
(916) 646-1111 

Circle 1431 on Inquiry Card. 


Latus Development Corp. 
(Ami Pro) 

55 Cambridge Pkwy. 
Cambridge, MA 02142 
(617) 577-8500 

Circle 1432 on Inquiry Card. 


Microsoft Corp. 

(Word for Windows) 

| Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 

Circle 1433 on Inquiry Card. 
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NBI, Inc. 

(Legacy) 

P.O. Box 9001 

Boulder, CO 80301 

(800) 624-1111 

Circle 1434 on Inquiry Card. 


Software Publishing Corp. 
(ProWrite Plus) 

P.O. Box 7210 

Mountain View, CA 94039 
(415) 962-8910 

Circle 1435 on Inquiry Card. 


WordPerfect Curp. 
{WordPerfect} 

1555 North Technology Way 
Orem, UT 84057 

(800) 321-4566 

Circle 1436 on Inquiry Card. 


WordStar International, Inc. 
{WordStar Legacy) 

201 Alameda del Prado 
Novato, CA 94949 

(800) 227-5609 

Circla 1437 on Inquiry Card, 


time," says Microsoft s Reingold—an ob- 
servation echoed by other vendors. 

Word for Windows has annoyed some 
by being all-too reminiscent of its charac- 
ter-based predecessor, Microsoft Word, 
which features a preview mode instead of a 
WYSIWYG layout mode, [n preview mode, 
you get a graphical full-page view of the 
document, and you can position and move 
graphics on the page. Unlike most other 
Windows word processors, Word doesn't 
let you do text editing or formatting in this 
mode; you have to go back to draft mode. 

But Reingold says this doesn't matter, 
since Word for Windows is aimed at main- 
stream users uninterested in desktop-pub- 
lishing features. Editing and creating tables 
is popular, but few users need to position 
tables on screen. Although future versions, 
Reingold indicates, might well move closer 
to desktop publishing, he doesn't think 
sales have been hurt because of this omis- 
sion. Reingold figures Word for Windows 
outsells Ami Pro, the nearest competitor, 
by IO to 1. 

Certainly Word is flexible enough in 
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HARDCARD II XL. THE HARD DRIVE THAT GIVES YOU THE SPEED, 
RELIABILITY AND ROOM To GET THE MOST Our OF WINDOWS 


With a 9ms effective access time! Hardcard II XL" for 286/386/486 
computers opens up Windows" like nothing before. 

XL comes in 50 or 105 MB capacities and runs up to 9 times faster 
than a typical 28ms drive thanks to an impressive 14 MB per second 
sustained transfer rate? 

And it's priced surprisingly low. 

Now thats impressive in itself. But even more impressive is 
Hardcard’s reliability The PC Magazine Hard Disk Service and Reliability 
Survey* ranked Plus® Hardcard* #1. 

And it only takes a few minutes to get the XL up and running. Then 
watch Hardcard II XL run Windows to the hilt. 

For more information or your nearest dealer, call 1 800 624-5545. 
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other ways. You can open nine documents 
on screen al one time, and all standard page 
formatting can be done with single mouse 
clicks from the on-screen “ribbon ruler." 
Beyond that, Word for Windows' pow- 
erful macro language has led toits adoption 
by custom software developers who usc 
DDE to splice in functions from other off- 
the-shelf programs, such as spreadshects, 
telecommunications packages, network file 
finders, and databases. Going on line to 
check something while still in their word 
processors, the users think they’re using a 
very powerful version of Word for Win- 
dows. And, basically, they are. 
Meanwhile, Word's rival. Ami Pro (also 
priced at $495), has come under the man- 
agement of Lotus Development. ÁAmi's 
approach pretty much follows the standard 
drill for Windows word processors: a draft 
mode that shows only text and a layout 
mode offering a WYSIWYG document 
view at various magnifications. In layout 
mode, you can place, move, and size on- 
screcn frames containing text or graphics. 
A frame can be tied to a spot on a page or 
to an adjoining paragraph of text so that the 
frame moves if pagination changes. Like 
Word for Windows, Ami Pro sports a Ba- 
sic-like macro language, although its macro 
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capabilities are not considered as sophisti- 
cated as Word's. The package also comes 
with its own drawing and charting tools. 
For bit-mapped graphics, there is a graph- 
ics-scaling and image-processing feature. 

"We think drawing and charting and 
image enhancement are the kind of func- 
tionality people should expect in their word 
processors," says Mohammadioun, "since 
they are useful in doing the full job of 
creating and editing a document. Even if 
you are importing graphics that were done 
somewhere else, it's nice to have tools to 
do minor editing." 

NBI—another ambitious pioneer in the 
field of Windows word processing—origi- 
nally sold dedicated word processing sys- 
tems in the law-olfice and networking 
markets. NBI left that hardware business 
behind in November 1989 to become a 
systems integrator and vendor of word pro- 
cessing software, Like Ami Pro's creators, 
NBI introduced a word processor that of- 
fered many features of a desktop publisher: 
separate draft and WYSIWYG modes, and 
frames (called objects) that could be placed 
on a page. NBI’s aim was to deliver high- 
impact documents. The first attempt, called 
Legend, suffered from all the speed prob- 
lems inherent in previous versions of Win- 
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The BYTE Software 
Resource Series 


Applications for personal comput- 
ers are rapidly evolving. So to bet- 
ter provide you with additional in- 
formation on software products, 
BYTE introduces its Software Re- 
source Series. Periodically, BYTE 
will produce new installments of 
this series to address trends in 
applications software, to evaluate 
products in popular applications 
categories, or to provide resource 
listings. The information published 
in the BYTE Software Resource 
Series is supplemental and does 
not replace any regularly sched- 
uled material in the magazine. 


We welcome your comments 
on the series. Please send your 
correspondence to the BYTE Soft- 
ware Resource Series editor, or to 
“editors” on BIX. 
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communicated so powerfully with windows. 


The power can be yours. CROSSTALK” for Windows is 
fhe feature-rich, high-performance communications solu 
"E. tion for Microsoft® Windows? So you can do 
* Y more with Windows than ever before. 
rg You get a wide range of terminal emula- 
* Piir * tion, file transfer support, and enhancements 
1990 which bring the powerof communications to 
the Windows environment. Retrieve information from hosts 
and information utilities, and “paste” it into other Windows 
programs. And usc Dynamic Data Exchange (DDE) with pro- 


grams like Microsoft Excel to build sophisticated applications. 
CROSSTALK for Windows uses a “phone book,” so you can 
call with aclick ofthe mouse, You can transfer 
files while using other Windows applications. 

CROSSTALK, the standard in PC commu- 
nications, continues to lead the competition 
by leveraging the potential of Windows 


like never before. Call [) C AN 


1-800-348-DCA.1 ext. 602 DD 
for more information. Now shipping v1.2 with VT 220/320 and 
LAN modem-sharing support. 


1991 Digital Commnunications Associates, Inc. All rights reserved. CROSSTALK amd DCA are registered trademarks of. Digital Communications 
Associates, Inc. All other brand and product names are trademarks or registered trademarks of their respective owners 
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dows software. The current version, Legacy, 
seems to have overcome those probiems. 
Like its competitors, it’s priced at $495. 

“On a line between word processing 
and desktop publishing, Ami Pro is half- 
way there, and we are halfway between it 
and (Aldus) PageMaker [a pure desktop 
publishing program]," says Roger Oberg, 
NBI'sdirectorof marketing. Legacy offers 
a drawing tool that is a licensed subset of 
Designer, a Windows drawing package 
from Micrografx. 

Desktop publishing features include pre- 
cision keming control and automatic drop 
caps (oversized letters) at the start of a 
paragraph. While reviewers complain about 
the large size of the files that Legacy cre- 
ates, Oberg says files carry extra overhead 
because all the necessary formatting at- 
tributes and parameters are defined in the 
document. This enables a system to access 
the disk less often. 

However, pioneers do get arrows in the 
chest sometimes, and as this is bcing 
written, NBl is in bankruptcy, driven there 
in February 1991 when tax adjustments 
and bond payments both came duc. Oberg 
says the firm has cvery hope of coming to 
terms with its creditors and emerging in- 
tact. 


Shortcuts to Success 

Regardless of whether NBI's reorganiza- 
tion plan succeeds, Legacy is faled to have 
a legacy of some type, since NBI has li- 
censed the code lo several other vendors. 
The only one it will identify is WordStar 
International, maker of the original 
WordStar, a word processing pioneer that 
predates the PC. 

“Licensing was a strategic move lo get 
us into the Windows market as quickly as 
possible and provide a base from which we 
can move forward,” says Lisa Watanabe, 
product manager at WordStar. “If you want 
tobe a player in the market, Windows is the 
way you have to go. But I don't think the 
market will change a lot; it will still be 
[dominated by] WordPerfect and Microsoft 
Word.” 

WordStar for Windows had not been 
released at press time, but Watanabe indi- 
cates users can expect features to support 
WordStar and WordStar 2000 users— 
mainly file-format support and WordStar 
command keystrokes. The work is being 
done in-housc, and the price will be the 
same as Legacy's: $495. 

Nor is WordStar the only vendor that 
has decided to simply buy its way into the 
market. Software Publishing has licensed a 


version of Ami Pro ibat it 3s marketing 
under the name ProWrite Plus. 

For a slightly different approach to 
Windows word processing, there's De- 
Scribe, whose $595 Word Processor uses 
frames but lacks a draft mode. Chris White, 
marketing engineer at DeSeribe, says the 
product originally was written for the OS/ 
2 Presentation Manager environment, and 
the vendor decided to port it to Windows 
for its networking customers who use Win- 
dows workstations. The firm serves mostly 
the corporate market. although high school 
students have shown up among DeScribe 
Word Processor users. 

"We work in standard layout mode all 
the time—it's as fast as draft mode in other 
word processors," White says. "The big- 
gest difference between the Windows and 
OS/2 versions is that in Windows there is 
no multithreading, so now you have to wait 
for a graphic to come up in a frame." The 
two versions are functionally equivalent, 
except that the Windows version won't let 
you go up to 10-million-point (30-foot) 
font sizes. DeScribe Word Processor in- 
cludes a drawing tool, and in the Windows 
version certain curve-handling features 
native to OS/2 had to be hand-coded in 
Windows. 


MathType. The best thing for 
Q Writing equations since chalk. & 


No pragramming languages to i 


learn. No codes to remember. 


Vo MathType you create 
and add equations to your 
document by using simple 
point-and-click techniques. All 
withonl quitting your word 
processor. 
MuthType has an intuitive 
WYSIWYG 
(What You Sec 
Is What You 
Get) interface. 
Over 175 mathemat- 
ical symbols anil 
templates, conven- 
iently arranged in 
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Sea siu GA EES F porii 


MathType - MTEONI 
Stize Formal Preferences 


Matty pe has pull-down menus contammg templates and mathematical symbols. You 
select the symbols and MathType automatically formats your wark 


With Math Type, equation writing 
is as easy as filling in the blanks. 

Now you can create typeset- 
quality technical documents easily 
and quickly. 


FlsHclp 
disce 


4 Design Scence Inc., 4028 Broadway, Long Beach, CA 90803 
See us at PC Expo, Booth 2383 


oe = 

Other systems make you enter cryptic 
[ee | coves: WordPerfect’ LEFT 

LA | DOLINE varphi TILDE) k 
RIGHT DLINE ~<=~SUM FROM 

{Noe K) TO INF (LEFT ... 


TEX: ss\letty Vert \rilde 
varphi] K\right \Vert\le 
\sum\idmits (NeK)^ \intcy 
MeftNiNxi Dk-1]^in*1),.. 

Ask for your FREE Denm 
Disk and Brochure for either 
PC or Macintosh. 


Complete Software Packages: 
PC/Windows version: $249 
Mac version: $149 


C Use rgo EH bey Dm Sorar, lor 


1-800-827-0685 
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Wherever you're growing, now you can get to over a gigabyte of capacity. 
A, Our new 3M Magnus" 1.0 and 1.35 data cartridges are just the start to a 
A whole new generation of increasing data cartridge speed and capacity. 
= VN ^ We're ready when you are. 


That's why more business protects important information on 


MER. 3M brand diskettes and data cartridges than any other brand in 
" the world. Call 1-800-888-1889 ext.7 to find out more. 


Innovation working for you~ 


3M Magnus 1.0 and L35 data cartridges ; EN, 
require a compatible drive. C3M 1991. 7 | ) 
Magrus is a trademark of 3M. if 


ridwide Sponsor 1992 Olympic Games 
J6 US C350 
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“We don't see the big slowdown in 
OS/2 demand that everyone else sees,” 
White says. On the other hand, “Nearly all 
our OS/2 users have asked about a Win- 
dows version." 

So far, the offerings in the Windows 
word processing market can be described 
as nice but predictable: full-featured word 
processors in a graphics environment, but 
otherwise not breaking much new ground. 
Many vendors think a couple of develop- 
ments on the horizon might prove interest- 
ing. The rumored upgrade lo Windows 3.0, 
version 3.1, is supposed to offer truer 
WYSIWYG capabilities through scalable 
screen fonts. Currently, Windows offers 
you more of a map of the text flow of your 
document than a picture of it. The lines 
break at the same places they will on the 
printed page, and are spaced the same dis- 
tance, but the appearance, size, and spacing 
of the text may bear no resemblance to the 
printout you'll get. 

And then there's Object Linking and 
Embedding, Microsoft's new protocol, 
which takes the concept of DDE a step 
further. With OLE, an object can contain 
references to both logic and data. Y ou can, 
for instance, click on a chart and call up the 
original charting software and have the 


chart redrawn with updated numbers. 
(Hewlett-Packard’s NewWave interface 
does something like this, incidentally.) 

But for the moment, “Everybody is just 
trying to get a foot in the door,” explains 
Watanabe at WordStar. “After that's done, 
we'll start to see more features in their 
products." 


Building a Better Database 


Vendors offer so many differing opinions 
on the market for Windows databases that, 
at first, you might wonder whether they use 
their own software. 

“I see a lot of activity," says Bill 
McEwen, sales manager at GenSoft Devel- 
opment, maker of dBFast for Windows. 
"The market is becoming more refined, 
and we are secing more entrants." 

On the other hand, Gary Rush, president 
of MDBS, maker of the M/4 Windows 
database package, states, "We have gotten 
considerable response running an ad say- 
ing thal if you can find a more powerful 
Windows database engine than ours, we'll 
buy it for you. But many can't find another 
one in any event; people are craving onc." 

"At the moment, there is not a terrific 
amount of life in the field, agrees Bob 


Besaha, president of Malachite, maker of 
Dossier for Windows. "The market is wide 
open for a well-marketed, well-conceived 
graphical database." 

The problem boils down to defining 
what constitutes Windows database soft- 
ware. Authoring tools, such as Asymetrix 
ToolBook and Microsoft Visual Basic. can 
be used to cook up systems that will store 
data and produce reports based on it. But 
that's not the purpose for which they are 
marketed. A plethora of Structured Query 
Language front ends alsoexists—Windows 
software intended to make SQL calls to a 
database server over a network. But since 
these front ends don 'i store data, they really 
don't fit the category, either. 

Counting only those packages with na- 
tive data storage narrows the ficld consid- 
erably, to a point where few products and 
no big-name vendors remain. It also re- 
duces the field to two varieties of software: 
workstation databases, with which a user 
could accomplish something pretty much 
oul of the box; and programming tools, so- 
called engines, of varying complexity. And 
if the field is rather narrow, it's not for lack 
of interest in Windows or for a lack of 
advantages offered by the interface. 

"The advantage of Windows?" asks 


A look at GFA-BASIC code shows 
you how powerful Basic can be. 


Whether you're developing Windows 3.0 or MS-DOS applications, 
GFA-BASIC helps you get the job done quickly and efficiently. Over 
900 system, mathematical, and GUI commands and functions 
eliminate the need to write pages of code. 


GFA-BASIC gives you the structure of Pascal and the power of C, 
yet provides the simplicity of Basic. It supports strings and arrays 
larger than 64K and the use of EMS. And if you have routines already 
developed in C or Assembler, you can bind them into a GFA-BASIC 
program. 

GFA-BASIC commands support clipboard, DDE, foreign DDL's, 
and dialog boxes. The SDK is not required for developing Window's 
programs. For analytical and technical applications, there are several 
hundred commands and functions for linear algebra, statistics, and 
trigonometry, eliminating the need for special libraries. 

You can see for yourself how powerful p 
GFA-BASIC is by asking for our free demo disk. 


Cail: 1-800-766-6GFA 


Windows 3.0 and MS-DOS are trademarks of Microsoft Corporation. 
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ChildCreate (1) 

PresentInitialValues () 

IF FFT! 

DoFFT () 

ELSE IF POLY! 
DoPolynomPhi (NV&, Q&, TIME () , PHI ()) 
DoPolynomKoeff (NV&,Q&, KO () , PHI ()) 

ENDIF 

ChildCreate (2) 

PresentEstimates() 

ENDIF 
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The Latest Member Of The NSII Family tlas Arrived! 


NETWORK SCHEDULER II introduces its new * MAKE MEETINGS, NOTES AND TODOs 
Windows Interface. By simultaneously sharing NSIIs * CONFIRM/DECLINE MEETINGS, RSVPs 
full featured, time management system, DOS and * PRINT EXTENSIVE CALENDARS & REPORTS 


Windows users can now schedule meetings, resources, $ SET ALARMS FOR IMPORTANT EVENTS 


conference rooms and equipment. Group scheduling | pr; . : 

has never been easier. End phone tag...all NSH users, aint A Eee ap a urla SERVER 

can view and update multiple calendars, sharing «USER DEFINED SECURITY j 

information tọ effectively plan meetings and l 

conferences. Take control of your day. Install NETWORK 
SCHEDULER Il and discover what 500,000 


Across thc hall or across thc country, organizations , 
users already know: 


of any size can benefit from the power and versatility 
of NETWORK SCHEDULER II. NSII runs on all For the location of a dealer near you and a 
LANs, is easy to use and pays for itself in days. free demo, call 800-237-4754. 


CIN! Pawrntont inc Ona Diversatech Drive 
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Duke Lane of Software Publishing Corp. 
and board member of the Windows Presen- 
tation Manager Association. “Well, look 
in the DOS arena. If you have data in 
dBase, you have to export it to a file, then 
go to Lotus to import it and graph it, and 
then export it, quit Lotus, load WordPerfect, 
and import the Lotus graph. With Win- 
dows, you can tap from one environment to 
the next and have links between products. 
It's an integrated environment. There's a 
shortage of Windows databases because no 
one planned on Windows being as popular 
as it got." Those vendors who initially 
launched OS/2 programming efforts had to 
stop and rethink what they were doing. 

"Windows makes a database a lot friend- 
lier to the user, and since the applications 
do things with a common interface, it's 
relatively easy to tackle something new," 
adds Penny Misrahy, product manager for 
WindowBasc. a Windows database from 
Software Products International. "And with 
Windows interoperability, an application 
is not an island any more." 

As for the absence of big-name players, 
"The little guys can move a lot faster. 
Microsoft and Borland have existing lan- 
guages that they have to carry forward; 
they have to protect their installed base 


while doing something in Windows. And 
that’s hard. And if it’s not done well, it will 
alienate the user base,” 
MDBS. 


The Dominant Players 

The user-oriented databases most widely 
cited as dominating what there is of the 
market so far are SuperBasc 2 and 
SuperBase 4, from Software Publishing. 
Lane explains that the $345 SuperBase 2 is 
an executive flat-file manager that can run 
applications written in SuperBase 4, which 
costs $695. 

A raw newcomer to the field is 
WindowBasc from Software Products In- 
ternational, Misrahy says the $495 pack- 
age is a "high-performance, relational da- 
tabase completely designed for Windows; 
it's not a port from a character-based [lat 
file [as] some others [are]. 

"One of the real strengths of the prod- 
ucis i5 that they hit both the novice and the 
power-user level. The novice can build 
SQL or DDE commands, and power users 
can take advantage of the relational aspects 
of the package, using C libraries [to] turn 
an application into a DLL." 

She adds that, "Another reason you 
haven't seen many databases in Windows 


WKI to .EXE 
with BalerXE 


BalerXE compiles 1-2-3° spreadsheets 


into custom tailored applications. 


You may already use tools like C or Clipper® for developing 
TRANSACTIONAL applications. But for ANALYTICAL applications, 
now use a versatile spreadsheet engine as the core of your programs. 
Reduce development time while creating tamperproof spreadsheet- 


based programs for internal use or for sale. 


BalerXE compiles worksheet formulas into fast, secure binary code 
and creates executable versions of your spreadsheets. Built-in 
libraries with over 170 Microsoft® C and BASIC tools, along with 


menu and macro-based tools provide almost unlimited 


GHASEMike coll 
Himpfates ang input 
validation. 


Custom conter- 


sensitive help syttem 
with up to 1600 pages, ~~ 


customization. Distribute "Baled" programs like xa commercial 


software, with no royalties or other software req 


^Baling" is believing. 
Try BalerXE today, with a 30-day money back 
| guarantee, for $795. Or contact your software reseller. 


For more information, call for our free “Guide to 
Spreadsheet Compiling.” 


1-800-327-6108 


Bale: supports srprssdsheet Nes with WRS or Wt dp 
Symohony®, Quatlro Pro ard Excet® "Baer" "Bald" 
Softwars Corp. C Copyright 1990 Baier Software Corporation M rights reervid 
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is that Windows is slow, and when you 
have a database, you want to get at il 
quickly—so you need a powerful engine, 
and that takes a lot of development. We 
were able to do it." 

Halfway belween user-oriented software 
and pure programmer tools are packages 
such as Malachite' s $495 Dossier for Win- 
dows. "We feel we arc a niche product for 
users with dBase and Clipper data who are 
in transition (rom DOS to Windows," says 
Besaha. “Like dBase, we allow the user to 
browse and create forms, data-cntry vali- 
dation, and menu-inlerface screens. But for 
anything more sophisticated, you have to 
go to the programming language.” Written 
applications can be distributed royalty-free 
using the package’s run-time madule. 

“We feel the largest installed base will 
belong ic something that lets people creale 
and maintain a database graphically—by, 
say, drawing lines between boxes. We'll be 
moving in that direction. But in the mean- 
lime, we are trying to let dBase and Clipper 
users fec] comfortable," Besaha adds. 

Omnis 3 from Blyth Software often is 
mentioned as a user-oriented competitor Lo 
SuperBase. But Jim Willis, senior vice 
president at Blyth, says Omnis 5 actually is 
“a professional developer’s environment 
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SPREADSHEET COMPILERS 


Baler Software Corp. 
1400 Hicks Road, Rolling Meadows, IL 60008 
708/506-9700 fax 708/506-1808 
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^ SUCCESS 


You're on your way with WINDOWS and 
OS/2 Word Processing from DeScribe 3.0 


Simple to use, DeScribe® Word Processor 3.0 places power at your 
fingertips. Let your thoughts fly because DeScribe smoothly 
matches your pace to help you streak across the finish line in 
record time. 


Best of all, simplicity does not mean sacrifice. DeSeribe includes 
all the advanced features you expect in a modern word processor 
and more! Like multilingual spell checking and thesaurus. Built- 
in definitions dictionary. Dynamic Data Exchange. Tables, 
drawing tools and more import filters for text and graphic formats 
than any other word processor on the market. 


Uhat/ Aet 


Plus, formatting is just a mouse click away with the unique Text 
Toolbox. Merge text and graphics. Draw lines. Be creative. Have 
fun. DeSeribe is there to help vou. 


h All done? Restore past work with DeScribe's unlimited UNDO. 
Snapshot automatically protects you from WINDOWS UAE's 
and those times when power goes out. 


Still uncertain? Ask for a Trial Disk and take DeScribe 
for a test drive. 


"e DESCRIBE 


WORD 


Call Department 222 nt: 
1-800-448-1586 

FAX 916-923-3447 
MCI MAIL DESCRIBE 


SEE US AT THE WINDOWS & OV2* Circle 93 on Inquiry Card. 
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Redefining tbe price-performance 
ratio in bigb-resolution color monitors 


For the whole sweep of advanced, 
demanding applications: CAD/CAM, 
graphic design, desktop publishing, 
medical and scientific imaging, and 
Windowing. 

Flat square technology and inno- 
valive focus system virtually eliminate 
distortion and flicker and reduce eye 


strain. Both 17" and 21" monitors offer 
brilliant color and automatic scanning 
over wide frequency ranges (30-65KHz). 
VGA-, 8514A- and Mac II-compatible 
with resolution up to 1280 pixels x 1024 
lines. Smart, compact design with handy 
controls and easy adjustments. 

All this at undeniably realistic prices. 


Toshiba FS. Recreating Reality, Affordably. 


At $3499 list the 21" is $1000 less than 
the competition. At $2100 list the 17" 21" $3499 list 
delivers far more monitor than anything 17" $2100 list 

else in its price range. Secing is believing. 

Try a Toshiba at your dealers. For more 


information phone or fax today: | | In Touch With Tomorrow 


1-800-253-5429 =~ =. TOSHIBA 


Extension $2} 709-541-1027 fax 


Toshiba Amance Consumer Products, Inc 1010 Johnson Deve. Bulfato Grove. IL 60089 © 1991 Tosh ba Amenca, Inc Circle 304 on Inquiry Card (RESELLERS: 305). 
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Windows Database Programs: Features Summary 


System Requirements 


Product Price Hard Disk | Min. Other Popular File 


Space CPU | Required? | Versions Formats 

Required Supported 

Blyth Omnis 5 $1000 DIF, SYLK, 
DBF, WKS 


Coromandel ObjectTrieve 200 KB — x wo DOS, Unix | ASCII 
GenSoft dBFast for Windows EALARCUETUNTS | DOS, Mac. Mac DBE 


MDBS M/4 Windows $995 | 50 KB 300 KB DOS, Unix, LL 
VMS, OS/2 


Software Publishing SuperBase 2 640 KB ASCII, WKS, 
WKI, Excel, 
DIF, PCX, 
EPS, TIFF 


Software Publishing SuperBase 4 | $695 |640 KB | 386SX ASCII, WKS, 
WKI, Excel, 
DIF, PCX, 
EPS, TIFF 
Raima DB. Vista III 640 KB| 80 KB**** DOS, Unix,| ASCII 
VMS, 05/2, 
Mac | 


Software Products WittlowsBuse $495 640 KB; 286 None DBF 
2 MB recom- 
mended 


“Price is for version that supports binary large objects. 

**SQL support available only through DDE, 

***Producl lets you embed SQL commands, but to use them you must purchase SuperBase SQL Library ($495). 
** **Fieure is for user environment; developer environment requires 2 MB. 


SQL 
Support? 


Yes 


No* WS 


No*** 


Yes 


Yes 


Company Information 


Blyth Software, Inc. GenSoft Development Corp. Software Products International 
(Omnis 5) (dBFast for Windows) (WindowsBase) 
1065 East Hillsdale Blvd.. Ste. 300 4122 128th Ave. SE, Ste, 200 10240 Sorrento Valley Rd. 
Foster City, CA 94494 Bellevue, WA 98006 San Diego, CA 9212] 
(800) 843-8615 (206) 562-0690 (800) 937-4774 
Circle 1438 on Inquiry Card. Circle 1440 on Inquiry Card. Circie 1445 on Inquiry Card. 
Coromandel Industries, [nc. MDBS, Inc. Software Publishing Corp. 
(ObjectTneve) (M/4 Windows) (SuperBase 2. SuperBase 4) 
70-15 Austin St., 3rd Floor P.O. Box 5268 19 Landings Dr. 
Forest Hills, NY 11375 Lafayette, IN 47903 Mountain View, CA 94043 
(800) 535-3267 (800) 344-5832 (415) 902-8710 
Circla 1439 on Inquiry Card. Circle 1442 on Inquiry Card. Circle 1443 on Inquiry Card. 
Raima Corp, 
(DB. Vista IL} : 
3245 146th Place SE, Ste. 230 
Bellevue, WA 98007 


(800) 327-2462 
Circle 1444 on Inquiry Card. 
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Don't replace your system... 


For Windows, for 0S/2, for today's software, 
you need 386SX processing power. With 
Kingston's SX/Now!;* you can replace the 
processor on your 286 based computer- not the 


rC Cesson == 
i ...upgrade your processor! 

By combining a 16 or 20Mhz 3865X processor 
| n with 16KB of cache memory and an onboard 
"nes. | clock, SX/Now! increases system performance 

" 
I» 


by over 250%- without taking an expansion 
slot! 


€ - X = * 


Norton SI (4.5) Landmark Speed Test (1.1) 
BN P2 Mode! 50/60 BEN PS? Model 50/60 16M1z SV/Nos! 
E PV2 Model 655X BEN PS Model 50/60» 20M SVNox' 


Fully compatible 


SX/Now! is fully compatible with your system's 
hardware and software. And it is covered by 
Kingston's five year warranty. 


Cost-effective performance 


So, to get the speed and processing power your 
E. software requires, choose the cost-effective 
EK solution, SX/Now! from Kingston. 


Manufactured by 


Kingston. 


Y CORPORATION 


(800) 835-6575 
(714) 435-2600 
FAX (714) 435-2699 


17600 Newhops St. Fountain Valley, CA 92708 


All trademarks and registered tradamarks are of thoir 
raspocliva companies. 
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ANNOUNCING ... 


Send and 
Receive Fax 
Software for 
Windows 3 


Now you can send and receive We 
faxes directly from Windows 3, 
WINFAX PRO with a popular fax 
board sends great looking faxes and 
gives you the convenience and privacy 
of receiving faxes directly. 


Easy to use 
Anything Windows can print, vou can 
fax — but with WINFAX PRO, you can 
send a fax without printing it first. 
WINFAX PRO installs just like a print 
driver, So you can simply select "print" 
from any Windows program to send a 
WYSIWYG fax. That's all there is to it. 
WINFAX PRO lets you combine 
documents from different Windows 
applications into a single fax. Select a 
fax number from the built-in phone 
book and dial an individual person or 
an entire group. Choose whether to 
send the fax immediately, or at a con- 
venient time later. Or, if you'd rather, 
you can achieve this via built-in DDE. 


Crisp, clear & confidential 
WINFAX PRO tums any fax machine or 
PC that receives your faxes into a 
remote 200 dots-per-inch graphics 


ah Wy | 


WINFAX PRO © 199] Deirina Technology inc 


From the makers of PerFORM 2.1 and PerFORM PRO 


pas 


re 
printer. Text and 


what you fax. 


When you receive faxes, WINFAX PRO 


can work in the background without 
disturbing you. View your faxes before 


you print them out, or save them to disk. 
What's more, your incotning faxes remain 


confidential, 

The affordable fax solution 

With WINFAX PRO, you don't need ex- 
pensive high-end fax boards to achieve 
these resuits. WINFAX PRO works with 
most popular fax boards including: 


A All Class 2 (TR29.2) fax modems 

A Intel SatisFAXtion (and other CAS 
compatible) boards 

A All Sendfax modems (send only) 


At just $119.95 U.S. (dealers may sell 
for less), WINFAX PRO is remarkably 
affordable. And of course, WINFAX is 
backed by Delrina's no-risk 60-day 
money back guarantee. 


For a dealer near you or to find out 
more call toll-free: 


1-800-268-6082 


NFA X 


Alt rights reserved AB other product names are registered tradernaris or tracerarnex of their ritpertrea conem. 
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graphics are crisp and clear, 
What you see on screen is exactly 
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[that delivers] a very easy-to-use system to 
end users." The software costs $1000 for 
the developer s package and $200 for the 
run-time package. Omnis 5 is notable for 
its mainframe connectivity and for the fact 
that the company markets an identical ver- 
sion for the Macintosh. Graphics, charts, 
and pictures can be manipulated as data, 
and channels to 12 different databases can 
be open al any one time, Willis notes. 


For Developers—Mainly 

Examples of pure programmer tools in- 
clude dBFast for Windows, a $495 engine 
from GenSoft Development. McEwen says 
it can compile dBase III and Clipper data- 
base programs, while adding about 250 
Windows-specific functions. "It's designed 
for the person who makes a living writing 
code," he says. 

“The biggest problem with Windows is 
understanding event-driven programming," 
McEwen notes. "Instead of going through 
a series of menus to get to the Final form 
you'll fill aut, you instead have to think like 
the users and let them move any way they 
wish." 

Meanwhile, $795 DB Vista Ill from 
Raima olfers support for both local data- 
base storage and network SQL access, says 
Bill Moare, Raima's vice president of en- 
gineering. "Ours is a very high perfor- 
mance database. More than just handling 
records, it comes with a full database- 
handling system, with function libraries 
and a full sel of utilities,” Moore observes. 

Rush notes that MDBS's $995 M/4 for 
Windows likewise is "targeted at the pro- 
fessional developer. recognizing that he 
willdosome programming, although need- 
ing itto be made as simple as possible. Our 
programming language is an object-ari- 
ented one that comes with a relational en- 
gine, loo, and the high-performance M/4 
engine. M/4 adheres to an extended net- 
work model that lets [you] create databases 
that automatically show relationships be- 
tween data in simple form. We also sell M/ 
4 with lots of different language interfaces: 
C, C+, Pascal, FORTRAN, COBOL, and 
Visual Basic.” He hastens to point out that, 
although MDBS uses the same kernel in 
both Windows and QS/2, it runs twice as 
fast, on the same hardware, under OS/2. 

Then there's ObjcctTrieve, a $495 pack- 
age from Coromandel. Narayan Laksham. 
director of marketing, says the software "is 
aimed at any Windows developer wanting 
to do transaction-based Windows applica- 
tions. Many developers are using this prod- 
uct as à back end, since they need a power- 
ful database manager fordownsizing | main- 
frame applications]. GUI front ends are 
attractive, bul they have no meaning unless 
there is a back end that ean manage thc 
data. We can do a front end also, and we 
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Mitsubishi Monitors Open More Windows Of Opportunity 


\ X findows" 3.0 enables you to push your PC to 

new levels of performance and productivity. 
To take full advantage of its application 
versatility and powerful features, upgrade 
your monitor to che Diamond Scan 16L 
from Mitsubishi Electronics. 

With a 16" CRT, the Diamond Scan 
l6L provides 42% more display area than 
conventional 14" monitors but without taking up 
additional desktop space. This 
larger screen size enables you to sce 
more of the Windows™ graphical 
environment and work more easily 
with a variety of on-screen appli- 
cations at the same time. With 
the Diamond Scan 16L and 
Windows 3.0, opportunities 
are unlimited! 

In addition, the Diamond 
Scan I6L supports today's high 
resolution graphic standards. 


Bring Out 
The Best In 
Windows 3.0. 


From VGA™ through 1024 x 768, this microprocessor- 
enhanced monitor is compatible with any Windows 


3.0 application resolution. 

The Diamond Scan 16L—and Diamond 
Scan ZOL (the larger 20" model)—are both 
engineered with the latest technology and 
manufactured using only the finest mate- 
tials and components available. It's che 
reason why Mitsubishi" continues to be the proven 
leader in monitor quality, performance and value. 

Call or write Mitsubishi Electronics today and 
we'll show you how our high performance 16" and 
20" color display monitors can help you open more 
windows of opportunity. For more information on 
these or other models in Mitsubishi's comprehen- 
sive monitor product line, call 1-800-843-2515. 


«te MITSUBISHI 


Mitsubishi Electronics America, Inc., Information Systems Division, 991 Knox Street, Torrance, CA 90502 
Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, Markham, Ontario L3R 561 


© 1991 Mirsublehh Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corn, Tokyo. Windows is a rrade- 
mark of Micresedt Corp. YOA is à trademark of International 
the following companies (mademarked software pachage name 

Autodesk, Inc. (Anto CAD - Release 1), Computer Support Carp (Arts & Letters. 
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with fogos and other graphics 
Password protection 


Create your own displays 
DOS blanking 


Network compatibility 
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Screen Saver 
Collect 


‘now available 
for Windows 
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Windows E 
spreadsheet 


market. That 
might change, 
however, with 
anticipated 
Windows-based 
versions of bath 
Lotus's 1-2-3 
and Borland's 
Quattro Pro. 


supply a sample front end that lets you do 
SQL queries.” 

So far, this report on Windows data- 
bases hasn't mentioned Ashton-Tate, maker 
of dBase, or Borland, maker of Paradox, or 
Microsoft, whose finger is in just about 
every pic. Paradox for Windows is under 
development and was previewed at a Para- 
dox users conference in April. Otherwise, 
Borland remains mum on the package. 
Ashton-Tate acknowledges that a Windows 
version of dBase IV is under development, 
but it, too, remains closed-mouthed on de- 
tails. And rumors persistently surface re- 
garding Microsoft's secret Windows data- 
basc-development project. 

But Lane at Software Publishing isn't 
worried. It will be a while before either of 
these packages come aut, and by then his 
company will have been marketing version 
| .O of its product fora while. A "window of 
opportunity" forthe database package hop- 
ing to hit it big still exists, he believes. 


Spreadsheets Made Easier 
If you're interested in Windows spread- 
sheets, it's very likely you're using Mi- 
crosoft Excel or waiting for the release of 
Lotus for Windows—or perhaps Borland's 
Quattro Pro for Windows. You won't find 
many alternatives. 

"In the Windows world, there is only 
one spreadsheet that matters— Excel," 
boasts Pete Higgins, general manager of 
Microsoft's Analysis Software Division. 
"It comes down to who has a good product, 
or a product at all. And we have more 
salespeople and existing customers. Lotus 
had made the decision that Windows would 
not be significant, calling it WIMP soft- 
ware (short for Windows interface, mouse, 
and pull-down menus). They've had to 


rethink.” Priced at $495, Excel offers three- 
dimensional charting, a solver, and a macro 
language. lt was one of the first Windows 
packages anywhere to offer DDE, which 
allowed it to be used as a back end in many 
custom financial applications for Windows. 

As for the advantages of Windows, 
"Windows makes a lot of spreadsheet fea- 
tures easier, or allows features that you 
could not [implement] before," Higgins 
adds. "With users [who expect] pull-down 
menus and dialog boxes, it potentially un- 
dermines Lotus 1-2-3's biggest asset: the 
fact that people know its interface. Win- 
dows also makes integration between ap- 
plications easier—or at least possible. 
Resizing columns by clicking and drag- 
gingthe borders is an important example of 
using graphics to make the software easier 
lo use. That would be hard to do in a 
character-based world." The main draw- 
back of Windows, he notes, is that scrolling 
is slower. 


The Big Three 

Lotus 1-2-3 for Windows was scheduled to 
be released during the summer. Jeffrey 
Beir, Lotus's director of product market- 
ing, said it would cost the same as version 
3.1: $595. He pooh-poohs Higgins’ inter- 
face theory. 

“We have figured out a way of provid- 
ing full backward compatibility while still 
providing full Windows compatibility." he 
says. "Lotus for Windows will look like a 
Windows spreadsheet, but pressing the slash 
key will bring up the traditional 1-2-3 
menu—a pop-up menu that will look like 
the first several lines in the DOS version. 

"We will be bringing forward all the 
spreadsheet functionality of versions 3.1 
and 1-2-3/G, including 3-D spreadsheets, 
the data lens that lets 1-2-3 query external 
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DOS, and finds the best possible fit. 


e fr ' does let you place programs 
First time, every time. Guaranteed. 


into high DOS manually. 

But for optimal memory 
management and guaranteed 
top performance, what you 
really need is MAX. It’s the 
powerful, automated, full- 
service program that special- 
izes in all facets of managing 
your memory. So while DOS 5 | 
is good, DOS 5 with MAX is | 
outstanding. 
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T here's no questiótf: DOS memory for The answer is easy. The delivery = 
" from your 386 system, you need can pack Just choose the MAX that's right 
7i maximum memory management. And more in. Tat Trees even more for you. There's 388MAX* for any IBM E& 
co that takes intelligence. But whose memory for applications. compatible 386 or 486 based system at m 
intelligence would you rather i just $130. And BlueMAX™ at $155, the as 
E yours or your memory manager's? only memory manager that gives you 5 
E Here's a little quiz to help you make True or False: Using TSRsin up to 250% more high DOS memory on " 
m the smart choice. Windows is a great way to all 386 and 486 IBM PS/2s. = | 
P crash your system. Order direct before 3:00 pm Eastern "i 
be With other memory managers, Time, and we'll have MAX on your 65 
= True or False: All memory that’s definitely true. But not with desk the next business morning, free a | 
2 managers are alike. MAX. Thanks to another MAX of shipping charges* We'll even = 
False, Most memory managers free exclusive called FSR instancing, include a free copy of me 
cc up space for applications by moving you can use nearly any pop-up ASQ" the intelligent m Ef pha 
u TSRs and device drivers from conven- utilily as many times as you want memory analyzer. E 
5 tional memory into high DOS memory. — in Windows. To get maximum performance from cn 
as But they vary widely in how effectively your system, graduate to the Intelli- = 
‘a they do it. Others require a lot of gent Memory Managers. See your ci 
z guesswork, and a lot of time. And you With DOS 5.0, there's no need dealer or call toll-free today. D 
" still won't get top performance. for a memory manager-right < 
5 MAX, on the other hand, uses its or wrong? D? 
wn intelligence to calculate automatically Well, that depends. DOS 5 does - T - 
the thousands of possible ways these free up some memory with its E 
= programs can be arranged in high smaller program size. And it CX —— 
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Why do other memory manag- 
ers leave some programs in 
conventional memory when there's 
still room for them in high DOS? 
Many resident programs need 
much more space to load than they 
need ta run. FlexFrame, a MAX 
exclusive, *borrows" up to 64K of high 
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QuaLrTAS: memory, DOS 3.0 or higher, high density floppy disk or hard disk drive. 
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Windows Spreadsheet Programs: Features Summary 


Product* 


Bell Atlantic Thinx 


Informix Wingz 


Microsoft Excel 


Price Min. 

RAM 

|] MB 

2 MB 
Lotus 1-2-3 for Windows $595 


5495 


3499 


System Requirements 


Hard Disk 


Space 


Required 


MB 
1 MB 


Required? 


Other Popular File 
Versians Formats 
Supported 
WK1, DBF, XLS, 
DRW 


Ulrix, OS/2 | WKS, WKI, WK3 
05/2, SunOS, 


Excel, Mac 


WK1, WK3, WKS, 
WKR, ALL, FMT, 
VMS, SunOS, FM3 
| VM, MYS 


ASCII, WKS, WKI, 
DBF, SYLK, DIF, 
DBF2, DBF3, DBF4 


*Quattro Pro for Windows is still under development; Borland has not released pricing or system requirements for the product. 


Company Information 


Bell Atlantic Software Systems, Inc. 
(Thinx) 

P.O. Box 3528 

Princeton, NJ 08543 

(800) 688-4469 

Circle 1446 on Inquiry Card. 


Borland Intemational, Inc. 
(Quattro Pro for Windows) 
P.O. Box 66000] 

Scotts Valley, CA 95066 
(408) 438-8400 

Circle 1447 on Inquiry Card. 


Informix Software, Inc. 
(Wingz) 

4100 Bohannon Dr. 
Menlo Park, CA 94025 
(800) 438-7627 

Circle 1448 on Inquiry Card. 


Lotus Development Corp. 
(Lotus 1-2-3 for Windows) 
55 Cambridge Pkwy. 
Cambridge, MA 02142 
(617) 577-8500 

Circle 1449 on Inquiry Card. 


Microsoft Corp. 
(Microsoft Excel) 

| Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 

Circle 1450 on Inquiry Card. 
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data sources, and the Solver and Backsolver 
(rom 1-2-3/G. Our Solver is simpler than 
Excel's. It will be completely compatible 
with Lotus files, styles, keystrokes, and 
macros. All macros from any previous ver- 
sion will rununmodified. Performance will 
be comparable to, if not better than, 3.1 "s." 

Lotus for Windows also will introduce 
"smart icons," he indicates, "Users will be 
able to [usc] cither a supplied function or a 
user macro and put it behind an icon and 
make it available to the Lotus for Windows 
desktop. For things like sorting a column, 
youcouldclick onthe icon after clicking on 
the column." 


Informix has 
decided to take 
the high road 
with Wingz, 
emphasizing 
graphics for 
presentation, 


And the company, having gotten its feet 
in the Windows door this year, has alot of 
innovation on tap for next year, Beir prom- 
ises. 

Borland, for its pan, acknowledges that 
a Windows version of Quattro Pro is under 
development, but it will not release further 
details. 


And All the Others 

The chief alternative to the recognized lead- 
ers secms to be Wingz, a $499 package 
fram Informix Software. “Our position for 
Wingz is not to compete head-on in terms 
of things like recalculation specds, but to 


There are a few things in today's life we can't 
do without. Faxes are one of them! That's why 
Best Data has developed the only complete 
family of internal, external and battery-oper- 
ated pocket-sized fax modems. Now you can 
fax whenever and however you want with 
reliable, affordable Smart Ones!" or Smart One 
Travelers" from Best Data, a feature-packed 
family of fax/data modems that lets you fully 
capitalize on the power of the fax. 


Whether you choose our slick internal half- 
card, handsome desk top unit, or convenient 
pocket-size fax/modem, you'll enjoy 9600 bps 
send-and-receive fax and 2400 bps modem 


effi- Za ciency. Along with an unlim- 
ited phone book, selectable font 
options, -X and the ability to view, edit 
and rotate received faxes, Smart One 


lets you read d-Base III format files for fax 
broadcasting. And, since Smart One fax/mo- 
dems are built according to the latest industry 
standards, you have the freedom to use any 
commercial fax software, 


For anyone with a PC, laptop or MAC, Smart 
One's three unbeatable packages provide total 
faxing freedom. Call us at (818)773-9600 
and we'll hook you up with a Smart One dealer 
near you. 


BEST DATA 
PRODUCTS, ING 


9304 Deering Avenue, Chatsworth. CA 91311 
Tel 818-773-9600 a Outude CA AOD 432-23°R e Fax AIR 773-9619 
thet Data Europe * Deleluzestraat 63 * 2600 Antwerp, Belgium 
Tel 52 05 24) 0645 e Fax 42 U5 24) U6)2 
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Windows Graphics Programs: Features Summary 


System Requirements 


Product Price | DOS | m | Min. Hard Video | Other 
Version Disk Space 


ii bas kc iem 
Adobe Streamline 3.lor | 640 KB; | Required EGA, VGA, PostScript printer 
higher ] MB or Hercules recommended 
per page supporting TIFF | 
recom- | or black-and- 
mended | white images 
| recommended 


3.1 or Required EGA or None 
higher higher 
Arts & Letters | 5695| 3.00r | 640 KB 8 MB Recommended | EGA or higher | None 
Graphics Editor 3.1 | higher with clip art 


640 KB; 
| MB 
with clip art 


Recommended | EGA or higher | None 


Aldus Persuasion 2.0 


AnMaster 2.4 


CA-Cricket Graph $129 | 3.l or | 640 KB; 3.5 MB Recommended | EGA or higher | None 
for Microsoft Windows higher | MB 
recom- 
mended 
CA-Cricket Presents 1.31. | 3.1 or 3.5 MB Required EGA or higher; | None 
for Microsoft Windows higher VGA recom- 
mended 
Charisma 2.1 $495 | 3.lor I MB; I2 MB Mouse or EGA or higher | None 
higher 2 MB with clipart | digitizing pad 
recom- 
mended 


CorelDraw 2.0 1 MB; 9 MB Mouse or EGA or higher 


None 


2 MB with clipart | digitizing pad 
recom- required 
mended 


8 MB Mouse or EGA or higher | None 


Hollywood 1.6 MB; 
2 MB with clip art Windows- 
recom- compatible 
‘mended input device 
| required 
Micrografx Designer 3.1 Mouse or EGA or higher | None 
digitizing pad 
recommended 
PowerPoint 2.0 $495 1 MB; 8 MB Required EGA or higher | None 
2 MB with clip art 
recom- 
mended 
Publisher’s Paintbrush $495 640 KB 7 MB to Mouse or VGA or higher | None 


2.0 for Windows 


install; | MB Windows- 
once installed | compatible input 
device required 
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and relax, you've got a CH Products Controller! 
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= : Available for Apple, Mac, IBM PO/PS2 
Mach il" and GameCard lil Automalic" RollerMouse ™ and compatible computers. 
Mach | Plus" Mach ill" .—  GamecCard lil Automatic/MCA" 
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Windows Graphics Programs: Features Summary (continued) 


System Requirements 


Price | DOS | Minimun| Min. Hard Vier Other 
Version RAM Disk Space 
Required 


. VentanaDraw 1.2 3.lor | 640 KB 640 KB | VGA or 
| higher higher with 
Windows 3.x 
f driver 
recommended 


Product 


Text 3n feature 


requires Adobe Type 
Manager 


— WinRIX 1.0 $495 | 3.1or 600 KB: | Recommended | VGA or None 
| higher 8 MB higher with 
recommended | Windows 3.x 
driver 
recommended E 
Company Information 
BLOC Publishing Corp. Computer Associates International, Inc. Micrografx 
(3-D Charts To Go) (CA-Cricket Graph for Microsoft (Micrografx Designer 3.1) 
800 Southwest 37th Ave., Suite 765 Windows) 1303 Arapaho 


Coral Gables, FL 33134 
(800) 955-1888 
Circle 1451 on Inquiry Card. 


Adobe Systems, Inc. 
(Adobe Sireamlinc) 

P.O. Box 7900 

Mountain View. CA 94039 
(800) 922-3623 

Circle 1452 on Inquiry Card. 


Aldus Corp. 

(Aldus Persuasion 2.0) 
411 First Ave. S 

Seattle, WA 98104 

(800) 333-2538 

Circle 1453 on Inquiry Card. 


Micro Synergy International, Inc. 
(ArtMaster 2.0) 

4400 MacArthur Blvd., Suite 860 
Newport Beach, CA 92660 

(800) 762-562? 

Circle 1454 on Inquiry Card. 


Graphics Editor 3.1 

(Arts & Lelters) 
Computer Support Corp, 
15926 Midway Rd. 
Dallas, TX 75244 

(214) 661-8960 

Circle 1455 on inquiry Card. 
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711 Stewart Ave. 

Garden City, NY 11530 
(800) 645-3003 

Circle 1456 on Inquiry Card. 


Computer Associates Intemational, Inc. 


(CA-Cricket Presents 1.31 for 
Microsoft Windows) 

711 Stewart Ave. 

Garden Cily, NY 11530 
(800) 645-3003 

Circle 1457 on Inquiry Card. 


Micrografx, Inc. 
(Charisma 2,1) 

1303 Arapaho 
Richardson, TX 75801 
(800) 272-3729 

Circle 1458 on Inquiry Card. 


Corel Systems Corp. 
(CorelDraw) 

1600 Carling Ave., Suite 190 
Ottawa, Onlaria KIZ 8R7 
Canada 

(613) 728-8200 

Circle 1459 on Inquiry Card. 


IBM Corp. 

(Hollywood) 

IBM Product Information Center 
P.O. Box 2150 

Atlanta, GA 3030] 

(800) 426-7699 

Circte 1460 on Inquiry Card. 


Richardson, TX 75801 
(800) 272-3729 
Circle 1461 on Inquiry Card. 


Microsoft Corp. 
(PowerPoint 2.0) 

| Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 

Circle 1462 on Inquiry Card. 


ZSoft Corp. 

(Publisher's Paintbrush 2.0 for Windows) 
450 Franklin Rd., Suite 100 

Marietta, GA 30067 

(404) 427-1150 

Circle 1463 on Inquiry Card. 


VentanaWorks 

(VentanaDraw 1.2) 

2111 South Industrial Blvd., Suite 108 
Tempe, AZ 85282 

(602) 968-9874 

Circle 1464 on Inquiry Card. 


RIX SoftWorks, Inc. 

(WinRIX) 

18532 MacArthur Blvd., Suite 200 
Irvine, CA 92715 

(ROD) 345-9059 

Circle 1465 on Inquiry Card. 
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FASTCache-SX v1.2 
November 26, 1930 


FASTCache-SX™ — Triples your AT anse with a , 386” m boni $495. 
FASTCache-SX/Plus™—SPEED plus the MEMORY you need on a single board! 


FASTCache-SX is your most cost effective upgrade path to the 
world of 386-based computing. Designed to work in most ATs 
and compatibles, FASTCacheSX or FAS TCache-SX/Plus con- 
verts your 286 into a 20 MHz 386SX powerhouse that ourper- 
forms most 386SX and some 386DX based systems. You'll run 
all your old 16-bit software plus new applications customized 
for rhe 386's speed and 32-bit memory, like Windows 3.0 in 
"386 enhanced mode." 


Speed ... Memory ... Compatibility 


Both FASTCache-SX and SX/Plus are 100% compatible with 
your AT’s hardware and software. Their 32K (optional 64K), 
four-way set associative cache gives your AT zero-wait-state 
performance accessing 16-bit memory. Most applications run 
two or three times faster, providing the equivalent performance 
of more expensive 386/387DX-based systems. 


* Features a genuine Intel 386SX running at 20 MHz. 
e Quick and easy installation with our user friendly manual. 


* Optional 387™ SX delivers up to 1.7 MegaWhetstones, making it ideal 


lor AutoCAD, Lotus and PostScript interpreters 


€ Runs Windows 30 in “386 enhanced mode" DESQview-386, and OS/2. 


e Landmark rating of 27 MHz and Norton Si rating of 22.4. 


e Outperforms most 386SX-based motherboards and — 


e Runs in over fifty 286™ systems including: AST, ATIGI, 
CompuAdd, Del, Epson, 

NEC. NORTHGATE, Packard Bel, PC Limited, andy, 

Wang, Wyse, Zenith and ZEOS. 
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Corporate Headquarters, Box 79, Kingston, MA 02364 USA « TEL 508-746-7341 e e FAX 508-746-4678 


EVEREX, HP. IBM (AT, PSP. 30- 30.286 XF2 E X P286), 
Unisys, 


FASTCache-S X/Plus includes sockets for up to 8 megabytes 
of extended memory. Since 386 multi-tasking applications 


such as Windows 3.0 run faster with more memory, 
FASTCache-SX/Plus is the ideal Windows solution. 


The 20 MHz FAS TUache-S X lists for $495; the SX/Plus is just 
$100 more — $595. An installation kit (required) costs ber- 
ween $50 and $95, depending upon the type of 286 socket. 
Installing the FASTCache- SX is easy, even for PC novices. Both 


boards include a one year warranty. 


Look closely before you buy a competitor's SX upgrade. Most 
use smaller direct mapped caches, only run in IBM systems, 
and only work with DOS. FASTCacheSX is the only product 
that runs all your software in over 50 different systems, and 
it is backed by the best technical support in the industry. 


Call (508) 746-7341 to order your FASTCache-SX today! 
No Risk Offer: FASTCache-SX and 


SX/Plus come with unconditianal, 
30-day, money-back guarantees. 
Your complete ret i5 gane 

or your money back 


hrs. 286. 385. 387 are trademarks of Intel Cap VWndoss ion amet dade 
FASTCaChe and Mecrowey ara trader —À 


——— — 


U.K./Europe 081-541-5466 «France 01 43 2 69593 «Germany 069-75-2023 «Holland 40 836455 eitaly 02-74,90.749 «Norway 6 892020 
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Ouse 


Incredibly Productive, ingeniously Creative. 


Move the cursor effortlessly. Just slide your finger over the 
glass, then press to click. Plus it comes with special templates, 
each offering up to 60 programmable function keys. And it 
even works with a stylus. 
* So Easy, It's Intuitive 
* Faster than a Mouse 
* Programmable 
KeyPad 
* Stationary, 
Saves Space 
* Draw, Trace, 
Doodle 


Can 
1-800-UNMOUSE 


TEL: 508-694 39M 
FAX: 5UR-bAB.u350 


MicraTouch 


For only $395 you can tum your PC monitor into a 
television set, and never be out of touch again. With 
a keystroke you'll be able to change to your favorite 


news, soap or sports channel, find out what's 
happening, then return to your work. 
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differentiate Wingz as a tool to create 
graphical decision-support systems, par- 
ticularly for viewing spreadsheet informa- 
lion” says Ron Bower, Informix’s director 
of product marketing. “People have begun 
using Wingz as a presentation tool. [rather 
than for] number crunching.” 

Wingz comes with an event-driven 
graphical language called HyperScript. 
Bower believes many cuslomers have pur- 
chased Wingz solely for this language. 

Another alternative, one that may push 
the definition of a spreadsheet to the break- 
ing point, is Thinx from Bell Atlantic. Jack 
Coppley, product manager for Thinx, says 
you can use the $495 program for doing 
spreadsheet-like things that ordinarily you 
don't do in spreadsheets. 

“If you are balancing an organization's 
budget, in a spreadsheet you would have 
several columns for each department. [n 
Thinx, cach person would be a block on an 
organization chart,” he explains. Graphical 
attribules of an object ean change as the 
data assigned to it changes—you might 
change to red, for instance, if expenditures 
exceed the budget. The package comes 
with a set of clip art and drawing tools. 

Overall, the Windows spreadsheet mar- 
ket exhibits a concentration. of products 
that parallel offerings in the characler-based 
DOS world. Observers see it as ripe for 
“garage shop” entrants. And it is from any 
such newcomers that they expect tosee any 
serious innovation. 


Graphics Unbound 

Early versions of Microsoft Windows did 
not provide the performance, memory man- 
agement, or data sharing technology nec- 
essary to support powerful desktop graph- 
ics applications. But Windows 3.0 has un- 
leashed the power of Windows by provid- 
ing better memory management and by 
implementing DDE and OLE. Users now 
can change tasks and move images be- 


tween different Windows applications with 


DrskrorTV is an add-in board that turns your PC 
almost reckless abandon. 


into a 119 channel color television set with an on- À -- 

i Windows 3.0 drawing and painting 
screen control panel. And because DesxrorTV has toóols—such as Computer Support's Arts & 
separate controls for audio and video, you can listen to. | Letters Graphics Editor, Corel's Corel- 
your favorite TV channel] while using your computer. — eo gov ay = and "E 

i us, Micro Synergy International's 

Order cime, n ybyp honing 1-800-866-7288. ArtMaster, RIX Softworks’ WinRIX. 

If you don't think DeskroeTV is the best way for a Ventana Works" VentanaDraw, and ZSoft 
hard-working professional to keep in touch with the 


Publisher's Paintbrush—let you select, edit, 
world, return it within 30 days of purchase and we'll and modify graphics objects with the click 
refund your money. 


of a mouse. And, using DDE, OLE, or 
Windows’ own Clipboard, you can paste 
— " images inlo desktop presentations created 

| n AL with Computer Associates’ Cricket Pre- 
| 3 | f, | | g sents, Aldus’ Persuasion 2.0, Micrografx ’s 
/ | = A. IE gZ | Charisma, Microsoft's PowerPoint 2.0, or 
Í AL P 1 |. 7 | Y IBM's Hollywood. 


a -— i | > ^ As more products enter the desktop 
W 5 ; 2 . zw " . 
A NEW PRODUCT OF AVIEW TECHNOLOGY 416/922-6555 graphics market, competition is forcing 
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Dela Egr 


Eield Index m Acuvec Lou 


Usage: int DataMemo::open( char "name = 0] 


Fdename: |4DBF 


Directory: c:\codebase 


Cunant Database : CUSTOMER 
Curent Record Number : 


Files: Dieciouns: 


customer dhf 


d4leain. dbl 


Field to View : 
| BIRTH. DATE 
Codefi ate: aut] COMPANY 


] 
] 
] 
] 
] 
l 
] 
] 


© $10 Field-:name 
© int Field::type() 
(€? vitual unsigned int Field::len{) 
©) int Field::decimass(] | 


A 
im 
-£- 
uw 
"e 
p 
-q- 
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= 


NAM LI M ex ] 
SEX + "y 
C) | 


Reluin Value : 


Call now for your FREE COPY of 
Interactive CodeBase++ shown here. 


* dBASE Functionality * Speed 


Use CodeBase++, a C++ class "CodeBase++ is fast: I indexed a .dbf of 


library, for database management. 10,000 records in 32 seconds; dBASE IV 
r . took 40 seconds." Kathy Cea, DBMS 
e Object Oriented Syntax 5 
dBASE Code  — * Portability 
L Er a E ii CodeBase++ ships with a Microsoft 
CodeBase++ Code Virtue IS NL 
// Assign to field LAST. NAME Di Sten 
LAST_NAME = "Jones" ; . Compatibility 
e Codebase++ is completely compatible with 
ý Low Memory Requirements dBASE and Clipper data and index files. 
A CodeBase++ .EXE file is as small as 20k. 
The Power of dBASE, the Versatility of C++ = _. F 
E [2 
E- E N 
SEQUITER Il TEL. 403*437*2410 JT WE 
SOFTWARE INC. FAX 403*436*2999 2 ame 
#209,9644-54 AVE., EDMONTON, AB, CANADA T6E-5V1 SZ... «pumag 
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10 16.7 million colors. 


ation that runs under 
DOS application the TIF, WIN, 


TEMPRA PRO v1.02 $495 
TEMPRA GIF v1.02 $149 
TEMPRA Primer Demo $15.95* 
"Shipping/Handling included 
1-800-852-MATH (6284) 


mathematica 


INCORPORATED 


402 S. Kentucky Ave.,Suite 210 
Lakeland, FL 33801 
Phone: 813-682-1128 
Fax: 813-686-5969 
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developers to add value 10 their products by 
bundling additional graphics lools, clip art, 
and fonts, and by lowering prices to build 
market sharc. This competition is a wind- 
fall for users. 

Windows-friendly PCs are still more 
expensive than comparable DOS-based 
systems, but Windows-based graphics ap- 
plications continue to build markel mo- 
mentum because they are easy Lo learn and 
to usc. 

Windows’ WYSIWYG interface— 
along with its point-and-click tool boxes 
and palettes—are literally redefining how 
corporate users creale graphics images and 
presentations. 

Nonetheless, developers of graphics 
software face the challenge of making their 
products as casy to use as possible without 
engineering the creativity out of them. Fol- 
lowing are descriptions of the major Win- 
dows graphics applications. 


3-D Charts To Go 
3-D Charts To Go produces 3-D bar, line 
(ribbon), area, and pie charts that can be 
displayed in perspective or in isometric or 
oblique projection. 

You can control chart size, viewing 
distance, all rotation angles, and the offset 
and thickness of pie charts. Up to 15 data 
sets and 2550 points may be charted using 
17 different chart-drawing patterns. You 
may link charts together lo create an ani- 
mated demo, or print them using any Win- 
dows-compatible output device. 

Eight foreground colors and eight back- 
ground colors are available for text and 
images, and images can be imported and 
combined from Windows drawing and 
painting programs using files in PCX, BMP, 
and WMF formats. 


Adobe Streamline 

Adobe Streamline simplifies the art pro- 
duction process by automatically tracing 
bit-mapped images from scanned black- 
and-white line art or existing TIFF, PCX, 
or MacPaint files and converting them into 
PosiScript files. Converted PostScript files 
can be edited using a drawing program, or 
you can export them to a layout program. 
Streamline can work with Encapsulated 
PostScript (EPS) files [rom the Windows 
version of Adobe Illustrator- Windows, 
CorelDraw (using Adobe Interface, which 
is included), and Micrografx Designer 2.0's 
DRW files. 

Adobe Streamline requires only 640 
KB to convert 4- by 5-inch images at 300 
dots per inch, but it takes | MB of RAM to 
convert an 842- by | l-inch 300-dpi image 
and4 MB of RAM for 8'/2- by 11-inch 600- 
dpi images. Once converted to PostScript 
files, images may be displayed or printed at 
resolutions as high as 2450 dpi. 


Aldus Persuasion 2.0 

Persuasion 2.0 enables presenters to create 
overhead transparencies, slides, on-screen 
presentations, and printed materials. It in- 
cludes a basic set of drawing tools and 
features PageMaker-like layout features, 
such asa pasteboard, ruler, and ruler guides. 

To create a presentation, you can sim- 
ply choose a template and enter your text 
and data into an outliner. Persuasion's col- 
lection of 55 auto-templates lets you auto- 
matically format a presentation and gener- 
ate image files and printed presentation 
materials. 

Persuasion can import text and graphics 
in most common file formats and can cre- 
ate on-screen presentations that include 
special effects such as fades, wipes, and 
dissolves. Adobe Type Manager is included. 


ArtMaster 2.0 
ArtMaster is a graphics integrator and edi- 
tor for editing, merging, annotating, 
resizing, and enhancing standard Hewlett- 
Packard Graphics Language or HPGL/2 
plot files generated by graphics applica- 
tions for PCs, minicomputers, mainframes. 
ArtMaster permits up to eight graphic- 
cditing windows and has a fit-to-page fea- 
ture that displays an entire multipage draw- 
ing on a single page. You can move objects 
between windows to merge files, add text, 
create new drawings using ArtMaster's 
basic graphics tool set, and print presenta- 
tion materials on any Windows-compat- 
ible laser printer, ink jet printer, or film 
recorder. 


Arís & Letiers Graphics Editor 3.1 
Arts & Letters lets you combine original 
artwork, clipart, stock photography, charts, 
and type to create business presentations 
and graphies for desktop publishing. 

Arts & Letters’ Bézier-based drawing 
tools will create color or wire-frame illus- 
rations without splitting the screen and 
forcing you to jump back and forth. À 
unique Warp/Perspective drawing tool re- 
shapes lext and artwork and creates l- and 
2-point drop shadows. 

The program also supports interactive 
and numeric sizing, positioning, rotation 
and slant, polymorphic tweening. auto- 
lrace, end caps, and joins. A special tool 
box is supplied for precise lechnical draw- 
ings. 

Also, the program supplies 5000 clip- 
art images, or you can import additional 
clip art images in EPS format. Aris & 
Letters includes 60 typefaces and supports 
Adobe Type Manager's PostScript Type 1] 
fonts. 


CA-Cricket Presents 1.3 
Using CA-Cricket Present’s simple outline 
interface and auto-templates for frame lay- 
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with any 486 FISA & ISA $550 Models 


$3,599 $4,599 
486-33 ISA* | 486-33 EISA?” 


* 32-Bit Intel B80486/33 MHz CPU 

+ Burst Mode Support 

e Zero-Wait 64KB (Exp. to 256KB) High 
Spced Cache" 

a Zero-Wait 128KB High Speed Cache" " 
* 4MB Zero-Walt State 32-bit Memory on the 
World's Best Motherboard made by AMI 

(Expands to 32MB*/96MB**) 


* B Expansion 16-bie* 
Stots: 7-EISA and 1-32/8 bit * * 


* Sony 1304 HG 14” SVGA Monitor (1024 
x 768 Resolution, Non-intcrlaccd) 
. M ProDesigner tl VGA Card with 1MB 


* 207MB 15ms Maxtor IDE Hard Drive 

* Teac 1.2 and 1.44 Floppy Drives 

e 2 Scríal/1 Parallel Ports JO" 

a 2 Serial/2 Parallel Ports I/O** 

e PC Powcr & Cooling 300 Watt Power Supply 

* Vertical Case: 6 Bays/Sccurity Lock/LED 
(Also shown 1s our optional deluxe case 
12 '/2ht bays with 450 watt power 
supply) 

e Keytronics 101-key Enhanced Keyboard 

* AMI BIOS/CMOS Set-up/Dlagnostics/ 
Clock/Calendar 

» 3-Ring Cloth Binder for Manual and 
Software 

è 10-year Lithium Battery/ JOUGE Tool 

* 800 number for Lifetime Technical Support 

* TRW On-Site Service Avallable ro Most 
Locations 

* Federal Express Replacement of Defective 
Components 

e FCC B Certification 


$2,999 
386-33 MHz 
COMPLETE SYSTEM 
Upgradable to 486 with Plug 1n Board! 


WHO 


LEADING THE WAY! 


State of the art technology is what you receive when 
you order a “fC ACHE computer, The heart and soul 
of any computer is the motherboard. An AMI in a 
computer £s quite simply the very best. 
mean whal we gay and here are the facts! 


FACT: Computer Shopper compared 3 systems 

in its July cover feature, Wve beat NORTHGATE 
and DELL in the overall total speed rest for 
performance! Shopper also said, “ ‘s system 
operated quietest... "ZOLU obviously offers the 
fullest expansion of the three systems. . 's 
ESDI edged out NORTHGATE'S IDE drive and DELLS 
slower IDE" Of all three systems TOU was the 
least expensive. Shopper also said, "In fit and 

finish offers among the best we've seen." 


FACT: Our AMI partnership enabled us to begin 
shipping 386 to 486 upgradable systems in 1989... 
2 years before NORTHGATE cvca announced theirs! 
Northgate President Art Lazere ls quoted in 

PC WEEK 06/03/91, “Upgradable is the wave of the 
future. ..” Unfortunately anyone riding the 
NORTHGATE ware is sunk when it comes to 
upgrading their 386 systems. Now that everyone 
wants 2 486 anyway, what good is that to customers 
that bought Northgate systems for the past 2 years? 
Only GATEWAY knows when their upgradable 
system will ever become available. 


FACT: TOUCHE was first to affer a 386 caching 
motherboard because AMI was the first to design a 
caching 386 motherboard. 


QUALITY 


We take great pride in the fact that we include a 
2-year replacement part warranty on every 
component. Gateway, Northgate, and Dell include 
only a year warranty. After you buy a 

you'll never need to worry which component 
might fail after only 1-year of use! Even more 
importanily replacing failing parts can be exiremcely 
expensive. investigate the cost of repairing your 
IDE or ESDI hard drive. There goes a whopping 
$300-$ 400! Maybe you'll get it back in working 
condition after 3 or 4 weeks. We won't even try to 
ame what happens when their motherboard 

ails? You simply can't afford to buy any system 
which offers you only 2 leygar warranty! 


YA GONNA 


708/810-1010 
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The quality and craftsmanship that go into every 

jr computer is unmatched in this industry. 
All systems are diligently assembled in Darien, 
Illinois by our team of dedicated technicians, We 
guarantee that you will receive a custom-built 
configuration exactly as ordered using our 
uncompromising WYSIWYG standards, Be certain 
when you're shopping, that other companies 
provide you with a list of the manufacturer and 
model number of every component they plan 
(promise) to use in their system. 


From the world-renowned AMI motherboard to the 
#1 rated PC Power Cooling switching power supply 
EVERY component we use fs simply un 


MORE FACTS 


GATEWAY? Ask them about their EISA systems. 
They don't even offer this very latest standard in 
computer technology. Did you know cvery 
customer who ordered 3 386 computer from 
TOUCHE since carly 1990, aver 1 year ago, can 
casily ni ies to a 486 with our simple plug-in card 
for only $999? Not a single GATEWAY, NORTHGATE, 
or DELL computer purchased in 1989, 1990 and 
most of 1991 can bc upgraded from 386 to 486 
like the tremendous number of customers who 
have already taken advantage of this state of the art 
option ODE offers. We're sure they'll gladly 
take your order for a new 4B6 though. Give 
yourself a break and buy 3 JOUG ! 


Call TOUCHE. and speak to one of our 
sales associates today! 


TOUCHE 


SEE EES eU 
A PC PROS Comperny 
S205 Satb Com Avenue Durien, bacis 50559 
708/810-1010 Fas 706/810-9490 


ALL? 


* Get quick answers to 
tough coding questions 


* Interact with other 
Apple II developers 


* Download source code, 
utilities, and other 


programs 


* Kee b with the latest 
Apple II developments 


e Send and receive private 
e-mail with binary 
attachments 


* Chat with other Apple II 
developers in real time 


BIX - The on-line service 
for people who know the 
Apple Il. 


All for just $39 for three 
months plus $3 per connect 
hour weeknights and 
weekends or $6 per connect 
hour weekdays*. 


Don't wait, register now! 
Just set your communica- 
tions program for full 
duplex, 2400 or 1200 baud, 
7 bits, even parity, 1 stop 
bit Have your Visa, 
MasterCard or American 
Express card ready. With 
your modem, call 800-225- 
4129 or 617-861-9767 and 
subscribe on-line. Its’ easy, 
at the login prompt enter 
bix and at the Name? 
prompt enter bix.appleii. 

*Connect fees are for access via 
BT Tymnet and are subject to 


—. BIX 


800-227-2983 or 603-924-7681 
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CorelDraw, 
along with 
Micrografx's 
Designer 3.1, are 
by far the most 
popular Windows 
drawing pro- 
grams. The 
screen shown 
here was an 
entrant in 
Corel s annual 
International 
Design Contest, 
submitted by Eric 
Hurtrez. 


outs, graphs, and tables, you can create 
overhead transparencies, slides, speaker's 
notes, and handouts. The program features 
an outline processor and includes 12 of 
Nimbus Q's device-independent vector- 
based fonts, Sixty clip-art images and eight 
chart types with basic editing capabilities 
areincluded. CA-Cricket Graph charts may 
be imported via the Windows Clipboard. 
Y ou can create on-screen presentations 
with 13 different special effects, and elec- 
tronically transmit graphics files to 
Autographix's Overnight Slide Service. 


CA-Cricket Graph for Windows 
CA-Cricket Graph enables you to convert 
into graphs data in ASCII: Data Interchange 
Format (DIF); Lotus WK 1, WK2 and WKS; 
and Microsoft SYLK formats, The product 
supports 12 types of graphs and includes 
basic drawing lools, such as a 256-color 
palette that may be customized using an 
RGB, hue-saluration-luminance (HSL), or 
cyan-magenla-yellow-black (CMYK) 
color-mixing model. 

A Page Layout command lets you 
change layouts and add graphs to the page 
you will be printing. An Autographix dri- 
ver is included for sending graphs in file- 
ready format to an Autographix service 
center. 


Charisma 2.1 
Charisma is acomplete presentation graph- 
ics, charting, and free-form drawing pack- 
age that features straightforward worksheet 
data entry. It includes advanced drawing 
lools such as Bézier curve editing and sup- 
plies 44 types of charts and graphs. 
CMYK, RGB, and HSL color models 
and the Pantane Matching System (PMS) 
palette are supported, and over 2200 clip- 
art images are included. 


CETTE COMMENT GANS DE CE DDR 


Charisma can simultaneously import 
data and graphics from Lotus 1-2-3, Excel, 
and Harvard Graphics; it also can import 
and export graphics files in DRW, DXF, 
PICT, CGM, GEM, WMF, EPS (export 
only), PCX, and TIFF 5.0 formats. 


CorelDraw 

CorelDraw is a complete desktop graphics 
program that features special effects such 
as wraparound text and graphics, bent 
(warped) text and graphics, extrude capa- 
bility (to simulate 3-D), perspective (to add 
depth totext and graphics), blend (for shapes 
and colors), and support for multiple col- 
umns of text. 

The package includes over 3000 sym- 
bols organized into 36 libraries; 9 MB of 
clip-art images; a batch auto-trace utiliLy 
for converling color or gray-scale bit- 
mapped images into vector graphics; and a 
visual file manager called Mosaic, which 
handles batch printing and file export. It 
lets you select files from an image gallery 
and use them to create a basic slide show. 

CorelDraw also comes with 153 scal- 
able outline fonts and a typeface converter 
that supports Adobe Type Manager's Type 
] PostScript format. 


Hollywood 

Hollywood's rich feature set makes it easy 
to create powerful presentation graphics 
and charts. The program includes outlining 
capabilities for slide creation, à good selec- 
tion of presentation templates, graphing 
capability, support for Bitstream fonts, and 
compatibility with most popular graphics 
file formats, 

And Hollywood has upped the ante for 
on-screen animated slide presentations. You 
can emphasize your points by highlighting 
bullets as they are mentioned or by making 


Fifteen minutes after installing Arts & Letters | was able 
to produce an exact reproduction of a client's business 
card including a graphic of hands shaking across a stylized 
globe, text curved over the top of the globe, and a blue 
bar through the whole design. The only thing | used the 
manual for was to look up the graphics. 


| admit that l'm pretty good at figuring out computer 
programs but even so, the whole job was EASY. And 
exciting! And fun! And you can quote me on that. 


By the way, | had almost decided to get CorelDRAW but 
your timely and informative FAX response pushed me 
firmly into the Arts & Letters camp instead. l'm sure 
glad it did. Arts & Letters is perfect. | love it. 


Mark Selman 


Trans Print Graphic Arts 
Santa Cruz, CA 


— iie ese —  — — 


Arts & Letters was selected Editors Choice by PC Magazine for 199] and has won Publish 
magazine's Reader's Choice Award two years in a row. Computer Support Corporation, Dallas, TX. 
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Imagine gettin 


twice the Bernoulli for 
two-thirds the price. 


eee SB 


The new Bernoulli 90MB. security of removing 
BERNOULI ULI T] Welcome to the next genera- | your data and locking 
E: MEANS SECURITY| tion of removable storage, the it up. You don't get the 
FOR TOUR DATAT new Bernoulli? 90 from the ability to safely ship 
leader in removable storage—lomega? your data anywhere on 
At 90 megabytes per removable disk, | ^ shock-resistant disks. 
we've more than doubled our capacity. Yet You don't get a technol- 
the new Bernoulli 90 is actually less expensive ogy that frees you from 
than our own Bernoulli 44. A lot less. And head crashes. And you i" 
with a new, 19-msec’ effective access time, a don’t get Central Point's itti £ 
lot faster, too. Backup software. 
Bui the best part is, it’s all Bernoulli. In short, you don’t get a Bernoulli. 


Rugged, reliable, endless storage. ‘The new 
Bernoulli 90 is exactly what storage-intensive 


| More ways to get attached. 
| "n | The new Bernoulli 90 is a welcome relief 
users—like Windows uscrs— demand. i i i 
Miri vali from pigeonholing technologies. 
| n i Bernoulli is compatible with everv 


i € — Ber ni um you ll Bernoulli at a Glance. major operating system, as well as 
rian mE A? stg — Drive Specs. workstations. Ju ust take your pick. 
Bernoulli is now comparable in Effective access time: 19 msec 

price to a hard disk upgrade. ALn a anak Lae More recognition. 


MTBF: 60,000 hours 


So why not just buy another Leading publications have given 
: S Disk Specs. 

hard disk? Consider what you Capacity: 90MB formatted Bernoulli some welcome recogni- 
don't get with a hard disk. Warranty: 5 years tion, but our biggest supporters are 

You don't get infinite Shock toler HR 1,0008s Bernoulli users. In fact, we have a 

i , Drop height: 8 feet a 
storage in 90-megabyte inere- ETRS 98 percent satisfaction rate. Per- 

ents—hard disks fill up. Y on haps it's d Idwid 

ments—hard disks fill up. You Drives: 700,000 aaps it's due to our worldwide 
don't get 180MB of casy, on- Disks: 4,000,000 support network, and our 24- 


line backup. You don’t get the hour” drive replacement service. 


< 
Welcome to the 90s. 


And as if - | Y and specific pricing. 
98 percent wasn't enough, | So we've prepared a free bro- 
we've designed the 90 to read 44MB disks. and chure that you can have by placing a simple 
were instituting an attractive Bernoulli upgrade phone call. Find out today what a welcome 
program to help get every current Bernoulli user change the new Bernoulli can be. Before the 
into the 90s. And protect your investment. 90s leave you behind. 

Call 1-800-777-4084." 

Questions? We don't blame you. There's a lot more [ yam f | A 
you should know about—like our free 9OMB disk We i / | — IID 
offer. drive configurations, Bernoulli Technology? Makers of Bernoulli 


© 1991. orega. Ihe Korea logo, Bernoulli and Bemoull Technology are registered Urademaike, end Bernoulli leans Security For Your DM 1$ 4 trademark of l'omega Corp. AN other products are registered trademarks al 
thes reapoctere competes "Less than 13 mies with acluded caching Software. * "U.S. any. trana number for LS. and Canada. Iniematonally, call 322-7 20-08-16. For customer service quaslicea. call 1-802456 5522. 
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Hollywood marks 
IBM's entry into 
the Windows 
presentation 
graphics market. 
ft offers a rich 
feature set and 
unique special 
effects. 


tía 


T EGET ur = pcnc EE lt 


elements of a slide appear one ut a time. 
Special effects such as making a slice pop 
oul of a pie chart or having a chart explode 
gives you eontrol while maximizing visual 
impact. 


Micrografx Designer 3.1 
Designer 3.1 is a powerful drawing pro- 


gram with advanced CAD features that 
include Bézier-curve editing, color auto- 
trace lo convert bit maps into line art, fill 
patterns for clip-art images, and a 
customizable tool box. Users can create 
custom color palettes using CMYK, RGB 
and HSL color mixing, or specify Pantone 
colors. 


Designer's print options simplify the 
procedures for obtaining process and spot 
color separations, allow printing mirror 
and negative images, and support vector 
clipping on plotters. Tis import/export fea- 
tures allow file sharing between programs 
that support DRW, EPS color, GEM, CGM, 
DXF, color TIFF 5.0, PICT, PCX, and 
WMF file formats. Micrografx provides a 
Telegrafx utility for telecommunicating to 
Micrografx-supported imaging centers. 


PowerPoint 2.0 
PowerPoint 2.0 closes the gap between PC 
and Macintosh desktop presentation tools 
by taking advantage of Windows 3.0's 
robust interface and OLE technology. 

Creating slides with PowerPoint is an 
intuitive two-slep process. First, you create 
a slide master that contains logos and the 
presentation borders, or you may select one 
from the program's templates. Then, you 
design each visual using text and images 
created with PowerPoint's basic drawing 
tools or imported from other programs. 
PowerPoint includes a separate charting 
program that lets you import charts directly 
into PowerPoint slides using OLE. 

The program automatically formats 
slides, transparencies, speaker notes, and 


ABC Flowcharter for Windows 


"Simply tbe easiest way to document procedures." 


ABC Flowcharter" makes drawing and editing 
flowcharts easier than ever. It's loaded with 
features that help you make and edit charts in 

a fraction of the time needed with other 
flowcharting or drawing programs. 


ABC Flowcharter's advanced link feature lets 
you break complicated procedures into smaller, 


more manageable steps. Just click on a shape to 
display a sub-chart or procedure. It's that casy. 


Ask your dealer for a demonstration or call 
1-800-227-0847 for more information. Sec for 
yourself why ABC Flowcharter is quickly 
becoming the standard flowcharting tool for 
the Fortune 1000. Retail price $295, 


na 


re 


2215 Filbert St. 
San Francisco, CA 94123 
415-563-9175 
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Cs beat Macs 
for Illustration 


THE SCORES 
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InfoWorld Product Comparison June 17, 1991 COREL DRAI etet 


AALT 
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CorelDRAW wins €—— ——— 
InfoWorld Evaluation WM 


Yes, CorelDRAW has done it again! In a pivotal 
InfoWorld product comparison, CorelDRAW, 
running under Windows 3.0, beat all leading 
illustration packages — Macs included! 

InfoWorld states: “CorelDRAW combines strong | "T1! 
ease of use with a top-notch selection of drawing 

and editing tools...The program has superior 
typehandling and tracing utilities...CorelDRAW is 
applicable to the widest range of drawing uscs."* 
Without a doubt, CorelDRAW speaks for itself as 
the world's finest graphics software! 


* Mike Heck, Doug and Denise Green, 


Info World: June 17, 199]. o8 | 


k B " 


Available for Windaws, OS/2, CTOS, UNIX and in floppy and CD-ROM formats. Ou? TEL: ( 


(613) 728-8200 
FAX: (613) 728-9790 
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handouts, but its on-screen presentations 
do not provide special effects. 


Publisher’s Paintbrush 2.0 for Windows 
Publisher's Paintbrush 2.0 provides tools 
for creating original artwork, controlling 
scanners, retouching and applying special 
effecisto scanned images, and adding high- 
quality type to graphics images. 

Paintbrush's interface is modular and 
customizable; you can move and hide all of 
the interface components and saye and 
load workspaces with images in progress. 

Gray-scale or color photographs and 
images can be retouched using automatic 
and manual filters for blending, equalizing, 
removing spots, and controlling bright- 
ness, contrast, mosaic, and sharpness. Along 
with support for 24-bit true color, the pro- 
gram permits the import and export of 
standard PCX, MSP, BMP, TIF, GIF, TGA, 
RAW, and EPS files. 


VentanaDraw 1.2 

A vecior-based drawing package, Ventana- 
Draw can handle Bézier curves, moving 
and shaping, resizing and scaling, group- 
ing and ungrouping, and text and object 
rotation. The program provides access to 
unlimited fill patterns and pen sizes, five 
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Software Workshop, Inc. 
75 South Mountain Way 

| Orem, UT 84058 
801/224-6865 

FAX: 801/224-8121 


Windows-based 
terminal emulators 
enable users to display 
multiple 3270 sessions 
in different, resizable 
windows. 


pen types, nine drawing tools, and Win- 
dows fonts. Version 1.2 adds graduated 
color fills, masking, and node editing capa- 
bilities to the mix. 

Other notable capabilities include dith- 
ering and undo, rotate, flip, scale, drag, 
group, and ungroup features. ASCII text 
files, Windows metafiles, and PostScript 
are supported. 


WinRIX 

In addition to supporting true-color, 
bit-mapped, and vector-image creation and 
editing on a VGA monitor, WinRIX pro- 
vides compatibility with vendor-supplied 
drivers forupto24-bit colorand IBM XGA 


produce the ultimate icons. 


© Complete set of drawing took 
© Sophisticated image manipulation copobilities 


» Import and export icons from applications 


Each package of Icon Creator includes (EXE ond DLL files as wells es from icon libraries 
acn p Contr ol" utility Free! (ILY ond It. files}. | 
our Cursor 40 » (opture any portion of the Windows screen and 


use the Pesta Manager to create on icon from H. 


| 5s Creator gives you the power you need to create 
spectacular icons, and take full advantage of Windows 
3. Now you can customize Windows by making unique 

icons for every application, batch file, or document. Start fz 
with an existing icon or clip ort ond just make simple 
modifications, or start from scratch ond creole cll new 
icons. Icon Creator is simple to use, yet provides the 

power you need to unleash your creativity and ' 


With Icon Creator you'll be creating colorful new icons in just minutes. 
Get the Power to create icons with Icon Creator. 
con Creator is another product from Software Workshop - the icon specialists. 


F EATUR 


and other high, true-color display adapters. 

WinRIX can "antialias" vector text into 
raster images and provides image-editing 
process filters for enhancing images with 
sharpening, softening, darkening, lighten- 
ing, smudging, blurring, and tinting. You 
can make global and spot adjustments for 
color correction, balancing, brightness, 
color tonal control, and gamma correction. 
The product also provides area selection 
and masking options. 

WinRIX uses a multiple-document 
interface that lets you edit images at several 
levels simultaneously. It supports DDE 
under Windows 3.0 and will support OLE 
under Windows 3.1. 


Making Connections 

Microsoft Windows’ basic communications 
program, writen by Future Soft Engineer- 
ing, suppons AMODEM and Kermit pro- 
tocols and provides DEC VT100, VT52, 
and ANSI emulation. But its COMM.DRV 
file uses nonstandard COM3 and COM4 
addresses, does not support the first-in/ 
first-out buffer in the standard 16550A 
universal asynchronous receiver transmit- 
ter, and limits transmission speed to 19.2 


KB per second. 


E $: 

* Drowing grid and position indicolory 
* Converts Windows icons Io 0$/2 format 

® Multi-level Undo and Redo 

* Contex Sensitive Help 

© (rentes cusiom cursors. 

© Edits Software Workshop's Icon Pok 1 and II icons. 


© Plus many more! 


Order Today! 1-800-762-9550 
$49.95 plus 5.00 S/H 


Visa M/C Amex accepted 
Or visit your Software Ek, CompUSA, or Best Buy store. 
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What gives you icons and fold ers, 
is easier than Windows 
and comes with $25 back? 


NewWave for Windows 


Until now, if you wanted a PC 
desktop that’s as easy to use 
as a Mac, you’ve been left in 
the dark. 


But now you can add HP 
NewWave to Windows for a 
simpler desktop. It turns all 
your DOS and Windows files 
and programs into icons. Then 
lets you group them in folders, 
by project, the way you do on 
your real desktop. 


A file and its program are auto- 
matically linked. They open 


simultancously. You save steps, 
and never have to worry about 


where things are on Ux 


your PC. 


The result? Your work 
is easier to organize ^ 
and faster to complete. All fo 
about the cost of a mouse. 


Best of all, this is just onc of 
the advantages that made 
NewWave PC Magazines 
"Environment of the Year." 


Buy it at your dealer today. Our 


$25 rebate offer is about to end. 


| HEWLETT 
| PACKARD 


LA 


‘Dealers of HE priiucta and their employees nat elige. Allow 6:3 weeks for your check lo arrive. 


Buy now and 
set $25 back 


Purchase HP NewWave between 
8/1/91 and 10/31/91, then send this 
caupon, original product registration 
card, and your original sales receipt 
to HP Program Awards Center, PU. 
Box 59058, Minneapolis, MN 55459-0058. 
Must be postmarked by 11/15/91* Suggested 
Retail Price $195. Actual price may vary. 


Street Arkki 


Uit y, State, Zip 


Want to learn more? Get our interactive 
demo disk ($3.95 handling charge) 


Name & Title l | 


| Company Phone 
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Future Soft Engineering, Inc. 
(DynaComm for Microsoft Windows) 
1001 South Dairy Ashford, Suite 203 
Houstan, TX 77077 

(713) 496-9400 

Pricc: $295 

Circle 1486 on Inquiry Card. 


Atlachmate Corp. 

(Extra For Windows 3.2) 
13231 Southeast 34th St. 
Bellevue, WA 98006 
(800) 426-6283 

Price: $425 

Circle 1467 on Inquiry Card. 


Crosstalk Communications/DCA 
(Crosstalk for Windows 1.2) 

1000 Holcomb Woods Pkwy., Suite 440 
Roswell, GA 30076 

(800) 241-6393 

Price: $195 

Circle 1468 on Inquiry Card. 


Digital Communications Associates 
(Windowlink for IRMA) 

1000 Alderman Dr, 

Alpharetta, GA 30201 

(800) 348-3221 

Price: $495 

Circle 1469 on Inquiry Card. 


These limitations have encouraged third- 
party developers to create communications 
programs such as Crosstalk’s Crosstalk for 
Windows, Future Soft Engineering's asyn- 
chronous edition of DynaComm, and Sofi- 
ware Ventures' Microphone [I for Win- 
dows. Each of these programs provides 
additional terminal emulations, as well as 
support for other common communica- 
tions and network-communications proto- 
cols, script languages, and background 
operation. 

Character-based communications tools 
typically provide interfaces that are func- 
tional, but austerc. Running multiple ses- 
sions or toggling between mainframe and 
local applications usually requires a user to 
page through full-screen displays. This does 
not present a problem for running one com- 
municalions session; in fact, some users 
leave the Windows environment to run 
their favorite character-based communica- 
tions program. But many users must access 
multiple host conneclions to query corpo- 
rate databases, send and receive E-mail, 
and perform other tasks while using local 
applications. 

Windows-based terminal emulators 
such as IRMA Workstation for Windows 
from Digital Communications Associates, 
Extra for Windows from Atlachmate, and 
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Windows Communications Programs: 
Company Information 


Digital Communications Associates 
(RMA Workstation for Windows) 
1000 Alderman Dr. 

Alpharetta, GA 30201 

(800) 348-3221 

Price: $495 

Circle 1470 on Inquiry Card. 


Software Ventures 

(Microphone [I for Windows version 2.0) 
2907 Claremont Ave., Suite 220 
Berkeley, CA 94705 

(415) 644-3232 

Price; $295 

Circla 1471 on Inquiry Card. 


Wall Data, Inc. 
(Rumba 3.1) 
17769 Northeast 78th Placc 
Redmond, WA 98052 
(800) 433-3388 

Price: $495 

Circle 1472 on inquiry Card. 


Rumba from Wall Data cnable users to 
display multiple 3270 sessions in different, 
resizable windows. This makes it casy to 
monitor a number of remote sessions while 
running applications on a local computer. 
In addition, Windows-based 3270 emula- 
tors can use DDE and the Windows Clip- 
board to help move information between 
mainframe and local applications. These 
emulators also can use DLLs to help free up 
memory and disk space. The ability to 
display multiple 3270 sessions, share in- 
formation between local and remote appli- 
cations, and select command keys with a 
mouse (to overcome keyboard differences) 
are endearing Windows-based communi- 
cations packages to corporate users. 


General-Purpose Packages 


DynaComm for Microsoft Windows 
DynaComm, a superset of Windows’ Tcr- 
minal module, includes a high-level script 
language, a reconfigurable user interface, 
tabular data-manipulation capability, script- 
building utilities, and full keyboard rc- 
mapping capabilities. 

The program runs at up to 19,200 bits 
per second and can access modem pools 
and remote information services across a 
LAN through ComBIOS via INT 14H, 


NetBIOS, and UBNetCI. Its complement 
of binary file-transfer protocols include 
XMODEM, YMODEM, ZMODEM., 
Kermit, and CompuServe B+. Terminal 
emulations include TTY, DEC VT220, 
VT 100, VT102, VT52, ADDS VP/60, HP 
700/94, IBM 3101, Televideo 925/950, 
and CompuServe VIDTEX terminals. 


Crosstalk for Windows 1.2 

Crosstalk for Windows includes a robust 
command language based on Crosstalk Mk. 
4's CASL language. lt offers a range of file 
transfer protocols, including XMODEM, 
YMODEM, YMODEM-G, ZMODEM, 
Kermit, CompuServe B+, Crosstalk and 
DART protocols, and ASCI upload and 
capture. Its list of terminal emulations en- 
compasses DEC VT52, VTIO2, VT220 
and VT320, IBM 3101, IBM PC ANSI, and 
CompuServe VIDTEX. 

Crosstalk runs in the background at up 
lo 115,200 bps, supports COMI through 
COMA (letting you communicate with 
muitiple hosts), can use DDE lo share data 
with other Windows applications, and sup- 
ports network modem sharing via INTI4 
and Novell’s Asynchronous Server Inter- 
face. 


Microphone ll for Windows 2.0 
Microphone I] for Windows supports back- 
ground file transfers and batch transfers 
using XMODEM, YMODEM, YMODEM- 
G, and ASCII protocols. TTY, VTS2, 
VTIOO, and VTIO2 terminal cmulations 
are provided. 

The program includes a powerful script 
language with flow-control variables and 
the ability to call subroutines. Its learn 
made lets you record a log-on sequence or 
other procedures, and a script feature called 
Watch Me prompts you through setup. 
Scripts can be assigned w function keys, 
radio buttons, or pull-down menus and can 
be traced through each step of operation. 

Included are a personal BBS and match- 
ing user interface, which are implemented 
with Microphone ll's scripting language. 


Terminal Emulators 


DCA Windowlink for IRMA 

DCA Windowlink for IRMA provides 
3278/79 Models 2, 3, 4 and 5 terminal 
emulation and TSO, CMS, and CICS file- 
transfer software. Windowlink also sup- 
ports IBM's 3270PC File Transfer Pro- 
gram. Windowlink's Multiple Logical Ter- 
minal can support up to five nonconcurrent 
host sessions from the PC. 

File transfers are initiated from a pull- 
down menu and can run in background 
mode. Windowlink's Edit menu provides 
access to the Windows Clipboard. 

Windowlink's DCA API Executable 


DBMS Case Study: 


Testing The F-15 Fighter 


Seo us al 


@C€OMDEH/Fall '91 


October Jg 1991 
Las Veg Nevada 


The Challenge Every time he straps in. a 
military pilot puts his life on 
the line. He trusts his aircraft to respond instantly in split- 
second supersonic maneuvers. Constant testing and re- 
testing of his jet's hydraulic control systems are essential 
lo assuring success—and survival, 


HR Textron’s F-15 STS 
Test Stand takes the 
computer-controlled hydraulic system that controls a 
jetfighter’s flaps and ailerons through tests that simulate 
flight situations. A graphical user interface includes test 
fail dialogue boxes and menu trees that lead the operator 
through a complex series of diagnostic procedures. Limit- 
testing, self-calibration and archiving of results are 
handled by the test stand's integrated database. 


The Solution The system software for the 
test stand was developed 


using the db. VISTA III DBMS from Raima. Rich 
Rutkowski, Director of Engineering for the project, 
looked at the relational database products available and 


The Application | 


determined that they fell short of the design specifications, 


"Only db, VISTA III handled the complex data relation- 
ships, and also provided the speed and portability 


db VISTA III 


Database Management System 


| Relational B-tree indexing. Network data model. Relational SQL query 
alla] supports: MS-DOS. MS Windows, UNIX. SCO UNIX. SunOS, 


3245 146th Place S.E.. Bellevue, WA 98007 USA  (206)747-5570 Telex: 6503018237 MCI UW FAX: (206)747-1991 


Ruima Corporation 


necessary for this application. 
We're not close to using all the 
power and flexibility 

db VISTA III has to offer." 


Whether in aerospace or in 
accounting, finance or 
manufacturing, critical 
applications demand the 
unique advantages of 

db VISTA III: 


* Speed — faster access to data 

* Portability — supports most environments 

* Royalty-free — increase your profits 

* Source Code Available —total programming flexibility 

Call Raima and find out how db. VISTA III can pass your next 
application development test. 


Special db VISTA Wiw] 
Developer's Edition 2° EM 


Over 90.000 missions were flown in the recent 
Persian Gulf conflict. Allied forces lost valy 
five aircraft to mechanical failure — an 
incredible record made possible in part by 
ethaustive, thorugh performance testing. 


Developer license only; not for distribution. 


Call: 1-800-275-4724 
RAIMA 


CORPORATION 


In Washington State call: 
(206) 747-5570 
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ane ‘and report writer. Single & multi-user. Automatic recovery. Built-in referential integrity. 
NX, 


VMS, Macintosh, O32 compatible. Most C Compilers and LANs supported. 
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Module permits third-party or custom ap- 
plications using IBM's EEHLLAPI 1.2.0, 
SRPI, or PS API to communicate with the 
host through the IRMA adapter. The hard- 
ware interface is a Type À coaxial connec- 
tion to an IBM 3X74 cluster controller. 


DCA IRMA Workstation for Windows 
DCA IRMA Workstation for Windows 
supports CUT, DFT, SDLC, and Token 
Ring connections with an IBM host. The 
program fully emulates IBM 3270 mono- 
chrome or color display terminals and en- 
ables a PC printer to emulate a 3270 printer. 
It can accommodate up to five concurrent 
3270 sessions. 

IRMA Workstation supports file-trans- 
fer spooling for multiple concurrent file 
transfers using DCA'sIRMAlink or IBM's 
INDSFILE. Both DCA and [BM 3270cam- 
munications adapters are supported, al- 
lowing you to communicate with both 3270 
host and asynchronous hosts. ANSI/ASCH 
terminal emulation is provided for asyn- 
chronous connections using Kermit, 
XMODEM, or YMODEM. 

The program supports Windows’ DDE, 
IBM's HLLAPI, APPC conversations via 
LU 6.2, and note type 2.1. 


Now from 


LIFESOAT 


S OFTWARE 
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I RMA Workstation 
for Windows can 
accommodate up to 
five concurrent 3270 
Sessions. 


Extra for Windows 3.2 
Extra for Windows lets you run up to 26 
simultaneous host sessions in separate win- 
dows. Sessions can display 3270 Models 2, 
3, 4, and 5 and also support Extended 
Attribute Bytes. File transfers use IBM's 
Send/Receive INDSFILE, a dc facto stan- 
dard for PC-to-mainframe connectivity. 
Because Extra for Windows supports 
the Windows Clipboard and “host aware” 
DDE, you can establish links among data 
displayed on several different screens. The 
program's ability to handie both EHLLAPI 
and WHLLAPI allows multiple Windows 
programs to access multiple mainframe 


sessions simultaneously, and permits both 
coaxial and LAN connections with IBM's 
Token Ring Coupler. 


Rumba 3.1 

Rumba allows a PC to act as a distributed 
function terminal supporting multiple data 
streams. Rumba can handle multiple 3270 
mainframe sessions while maintaining other 
applications in other windows, and it sup- 
ports INDSFILE, which allows file trans- 
fers, macro customization, “hot links” to 
update data downloaded from a host into a 
Windows application, "hot spots" to en- 
able users of local Windows programs to 
execute mainframe functions or previously 
created macros by clicking an the appro- 
priate menu items, and an on-screen key- 
board mapper. Rumba can usc Windows’ 
scalable fonts, supports HLLAPI and DDE 
through an optional software design kit, 
and comes with on-disk documentation. 


Filling in the Gaps 


Most Windows 3.0 users are satisfied with 
Windows’ Program Manager and File 
Manager shells. But some feel more com- 
fortable using their favorite character-based 


Experience for yourself why over 30,000 people have made Demo II version 3.0 
the leading tool for producing program prototypes, demonstrations and tutorials. 


> Demonstrate commercial software to potential 
customers without shipping live software. 


> Produce effective tutorials that interactively leach products. 


Version 3.0 Includes: 


/ Built-in Mouse Support 
V Text Overlay on Bitmapped Graphics 
/ Memory Swapping 


V VGA Support 


/ Autosave Options 
/ CUA Template System 


800-447-1955 
908-389-0037 


feno I ix a trademark of Lifeboat Sofiwie, 


A Dan Bricklin's is a registered tradeunark of Danich Bricklin, The vegetable i» a uade ai EBENE 


Suggested 


+ Create Computer Based Training for a fraction of 
the cost of dedication CBT authorizing software. 


tail Price $249 
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Microsoft°opened your computer 
with Windows: Vitesse opens the 
door for you with Salvation! 


Salvation is the friendliest graphic user interface (GUI) available to 
Windows users. Replace and integrate most 1 
Windows file utilities with Salvation. E —__.- AE 


ie Ei Usmes 3 


Main Pagr 
Salvalion's exclusive BUTTON LAUNCHERS™ 7r 
offers the ability to easily launch either 
Windows or DOS applications. You auto- 
matically or manually program BUTTON 
LAUNCHERS™ and add your own personal 
icon. 


| E? Mymbtn | 
FS Nce1701d Bmp 
| E E Networks Txt 
—— ——à d Ni Pit | 
El Nonwindo Grp 
Notepad Exc | 
| 7) Notepad Hip 

P Paper Hmp 


Salvation file utilities makes management of 
all your disks a simple task. You can move 
copy, delete, rename, or : — a} 
easily create both files and Excel 3.0 Ic: 3.39MB 
subdirectories. In addition 
to launching, Salvation 


| imr = 
automatically handles text — | 


and graphics files. Salvation even provides security access to your files. 


Salvation’s features gives your computer maximum power and the most 
understandable GUI in the PC environment. 


MICROSOFT. 
EXPERIENCE SALVATION for only $179.95 ( suggested retail) Circle 331 on Inquiry Card WINDOWS. 
(RESELLERS: 332). 


Contact your dealer or call Vitesse al (800) 777-7344 FAX (818) 813-1273. DEALER INQUIRES WELCOME. We accept VISA & Maslercharge. 
© Copyright 1991 Vilesae, lac... All Rights tesetved, All company and product Dames are trademarks of thei¢ respective companies, = - — 
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file manager or believe they are more pro- 
ductive entering commands at thc DOS 
prompt. Others think that Windows’ inter- 
face is not object-oriented enough: they 
want a more visual interface that makes 
them less reliant on their keyboards. 
Third-party developers have responded 
to these concerns by creating shell pro- 
grams that augment or replace Windows’ 
Program Manager and File Manager. Us- 
ers who are looking for an icon-based 
“folder and document” program interface 
will appreciate hDC Computer's Windows 
Express. Users who prefer to work with 
user-defined drop-down menus should con- 
sider Abacus Software’s BeckerTools 2.0 
Pius, Access Softek's Prompt, Metz 
Software's Metz File F/X, or Wilson 
Window Ware's Command Post, Each of 
these programs provides a file manager 
along the lines of X-Tree Pro's interface. 
You also can enhance Windows 3.0's 
performance with multipurpose file-man- 
agement tools. Metz Software's File F/X 
Task Manager replaces Windows’ Task 
List and provides utilities for managing 
files and performing rapid text searches. 
BeckerTools 2.0 Plus andhDC Computer's 
hDC First Apps and hDC File Apps pro- 
vide file- and system-management features 


Tarda Aged 2 15-51 31 2082 


Day Planner Screen 


Try it without risk! 


$129.95 


30 day money back 
guarantee 


1-800-345-6747 


Network versions available 


Win the time 
management battle and 
grow rich with OnTime 
for Windows - the 
finest, easiest to use PC 
calendar on the market. 
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Au of the programs 
profiled work as 
advertised, but some 
programs will fit your 
work requirements 
and style better than 
others. 


that can be mixed and matched to improve 
productivity. 

Specialized utilities let you password- 
protect your system using Metz Software's 
Lock 3.0; create custom icons using hDC 
Computer's hDC [con Draw; schedule 
tasks, such as automatic tape backup with 
Aldia Systems’ Time After Time or 
Merasoft’s E'vent Manager; and transfer 
files between laptap and desktop systems 
without leaving the Windows environment 
with GetC Software's File Shuttle Express 
or Traveling Software's WinConnect. 

DOS-based application developers are 


-— e MÀ MÀ n m —— 


beginning to port their productivity tools to 
the Windows-environment to take advan- 
tage of Windows’ rapidly growing installed 
base. Symantec, lor instance, has announced 
that a version of Norton Backup for Win- 
dows will be available this fall, and Central 
Point Software already has enhanced PC 
Tools for the Windows’ environment by 
providing disk-backup and lile-undeletion 
utilities. 

All of the programs profiled work as 
advertised, but some programs will fit your 
work requirements and style better than 
others. Fortunately, many of these pro- 
grams cost less than $100 through mail- 
order and software discounters that offer 
unconditional money-back guarantees. 


Shells and Management Tools 
Becker Tools 2.0 Plus 

BeckerTools 2.0 Pluscontains BeckerTools 
plus three new utilities for compressing, 
recovering, and backing up files. it re- 
places Windows' Program Manager and 
File Manager with a complex interface 
containing 30 push buttons and associated 
"quick menu" dialog boxes. Directorics 
are displayed for two different disk drives. 
BeckerTools Backup permits you to select 
files for backup by drive, directory, file 


— — HÀ —— À 


COMPLETE WINDOWS SYSTEM 


386-16, 42MB, SVGA 
386-25, 80MB, SVGA 
4386-33, 210 MB, SVGA 


$1,595 
$2,295 
$3,495 


Sterling Technologies, Inc. 


800-488-9410 | hy 
713-686-9400 


Call for a free brochure 


STERLING 
TLOHPCXIDGAES. P3 


a 
A cet pb Ce et uf 


MC, Visa, Discover, Am Ex, Member BBB 
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Introducing the "Missing Utility" for 
Windows: an “agent” that will change 
the way you compute! 


"Gain power and control over your 
Windows environment, 

Replace many of the utilities 
required far enhanced system 
operation and automate the use 


-Customize your computer and 
applications to meet specific needs. 

«Never again worry ahout whether 
you remembered to save or back-up 
your work. 

-Assign the commands you use most 
to the extra mouse buttans you 
use least. 

-Keep your computer working 
through the night. 


With [vent Manager, the possibilities 
arc endless! 


of all other utilities and applications. 


= Command Your Environment 


with E'vent Manager for Windows ` 


= 


q 
m 4 


You decide what E'vent Manager should 
do for you. No other application gives 
you the power and control over all your 
softwarc that Event Manager provides. 


DYNAMIC EVENT MANAGEMENT " 


Events’ constantly occur in a computer 
--keys are pressed, applications open and 
close, periods of time clapse when 
nothing occurs, ctc Through the power 
of Dynamic Event Management (DEM), 
E' vent Manager monitors 180 time and 
system events inside the computer and 


can make intelligent decisions about when 


to execute the commands you specify. 


1 
i 
Y - o. h 
1 -— à 
m ha 


EASY TO USE 


Event Manager uses an 

innovative ‘point and click' 
interface that allows you to 
quickly click through lists of 
applicable words ta huild 
error-free, English-like statements 
that tell Event Manager which 
events to monitor and what 
commands to cxccutc. 
For example: 


IF the time is after 8.00.00 PM 
and it has been 30 minutes 
since the la«t user input 


THEN output {flp to Spreadsheet 
post a message box that says 
"Printing Document 


No programming 
experience is required. 
E'vent Manager is 
simple enough for a 
novice to usc while still 
satisfying the demands of the 
most power-hungry uscrs. 


PRACTICAL APPLICATIONS 


Anyone interested in increasing 
computer efficiency by taking 
advantage of unused computer time 
and by making time at the 
computer more productive will 
find significant uses for E'vent 
Manager. Its work automation 
capabilities will appeal to any 
uscr, regardless of technical expertise 
or business size. 


Event Manager helps you create 
custom solutions to meet your specific 
needs in ihe Windows environment 
and works with the software you 
currently own. 


FOR MORE INFORMATION 


Coll Merasoft Corporation 
800-368-1596 for information 
800-368-0362 to order 

FAX: 801-225-9984 


For machines running Windows 3.0 or higher. 
Suggested Retail Price: $179.99 USD 


= MERASOFT 


Mermoft Corporation 384 Eosi 720 South, Suite 204, PO Box 1918, Orom, UT, 84059-1918 
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date, or by the date of the Piles last backup. 
Backup files may be compressed, 
encrypted, and password-protected. 
BeckerTools' Recover checks and repairs 
common filc and disk problems, such as 
corrupted file-allocation tables, improp- 
erly chained clusters, bad files. The 
program's compression module helps opti- 
mize performance by defragmenting disk 
files. 


Command Post 

Command Posts default menus provide 
basic Mle- and directory-management func- 
tions, as well as a file browser for display- 
ing ASCII text or hexadecimal dumps. But 
the real power of Command Post lies in its 
ability to create customizable menus with 
the powerful Command Program Menu 
Language. CPML controls how each menu 
selection executes a program or completes 
atask and defines the choices that appear in 
each dialog box. 

Command Post can launch programs 
as icans or in normal or zoomed windows, 
and cun automatically arrange window size 
and position. The program includes an au- 
tomatic screen blanker, as well. 


hDC File Apps 

hDC File Apps contains five MicroApps. 
File Enhancer Plus lets you undelete, copy, 
move, and delete files; change file attributes: 
creale directories; and enter DOS com- 
mands from the system menu. File Secure 
encrypts files using either the Data 
Encryption Standard or the Quick En- 
cryption option. Disk Viewer provides a 
graphical view of disk usage and lets you 
delete unnecessary files. File Search accepts 
standard group search parameters and can 
search on a file's name, contents, and date 
and time. Disk Share, codeveloped with 
Traveling Software (which markets the 
utility as WinConnect), helps you transfer 
files between a laptop and a desktop 
computer. 


hDC FirstApps 

hDC First Apps includes nine pop-up 
MicroApps utilities that can be launched 
from any Windows application. The 
program’s Memory Viewer displays sys- 
tem memory; Font Viewer displays avail- 
able screen and printer fonts; Desktop lets 
you create a custom start-up screen, screen 
background, and sereen saver; Work Sets 
groups files and applications together so 
that they can be loaded together; An Gal- 
lery imports and saves clip-art files; Auto 
Save saves files at preset intervals; Charac- 
ter Set provides access to special typo- 
graphic symbols; Alarm Clock reads Win- 
dows Calendar files and sets alarms; and 
System Enhancer provides Windows short- 
cuts, such as closing all open windows. 
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Windows Utilities Programs: Company Information 


Abacus Software 
(Becker Tools 2.0 Plus) 
5370 52nd St. SE 

Grand Rapids, MI 49512 
(KUO) 451-4319 

Price: $129.95 

Circle 1473 on Inquiry Card. 


Access Soflek 

(Prompt) 

3204 Adeline Si. 
Berkeley, CA 94703 
(800) 521-6263 

Price: $129.95 

Circla 1474 on Inquiry Card. 


Centra) Point Software, Ine. 


(PC Tools 7.0) 


15220 Northwest Greenbrier Pkwy., 


Suite 200 

Beaverton, OR 97006 
(503) 690-8090 

Price: $179 

Circle 1475 on Inquiry Card. 


hDC Computer Corp. 
(hDC File Apps) 

6742 185th Ave. NE 
Redmond, W A 98052 
(800) 321-4606 

Price: $129.95 

Circle 1476 on Inquiry Card. 


Aldia Systems, Inc. 
(Time After Time) 

P.O. Box 37634 
Phoenix. AZ 85069 
(602) 866-1786 

Price: $79.95 

Circle 1069 on Inquiry Card. 


hDC Computer Corp. 
(hDC Icon Designer) 
6742 185th Ave. NE 
Redmond, WA 98052 
(800) 321-4606 

Price; $59.95 

Circle 1070 on Inquiry Card. 


GetC Software, Inc. 

(File Shuttle Express) 
P.O. Box 8110-182 
Blaine, WA 98230 

(800) 663-8066 

Price: $139.95 

Circle 1073 on Inquiry Card. 


Shells Management Tools 


hDC Computer Corp. 
(hDC FirstApps) 

6742 185th Ave. NE 
Redmond, WA 98052 
(800) 321-4606 

Price: $99.95 

Circle 1477 on Inquiry Card. 


hDC Computer Corp. 
(hDC Windows Express) 
6742 1851h Ave. NE 
Redmond, WA 98052 
(800) 321-4606 

Price: $99.95 

Circle 1478 on Inquiry Card. 


Metz Software 

(File F/X) 

4018 148th Ave. NE 
Redmond, WA 98052 
(206) 869-6292 

Price: $129.95 

Circle 1479 on Inquiry Card. 


Wilson WindowW are 
(Command Post) 


2701 California Ave. SW, Suite 212 


Seattle, WA 98116 

(800) 762-8383 

Price: $49.95 

Circle 1068 on Inquiry Card. 


Specialized Utilities 


Merasolt Corp. 

(E'vent Manager) 

P.O. Box 1918 

Orem, UT 84059 

(800) 368-1596 

Price: $179 

Circle 1071 on Inquiry Card. 


Meiz Software 

(Lock 3.0) 

4018 148th Ave. NE 
Redmond, WA 98052 
(206) 860-6392 

Price: $49.95 

Circie 1072 on Inquiry Card. 


File Transfer Utilities 


Traveling Software, Inc. 
(WinConnect) 

18702 North Creek Pkwy. 
Bothell, WA 98011 

(800) 343-8080 

Price: $99,95 

Circle 1074 on Inquiry Card. 


DOS 5.0 
CORDLESS 


When you upgrade to 
MSDOS 5.0 and Z-Nix cordiess mouse you get the 
world's most advanced cordless mouse, alone or 
bundled with Windows 3.0. And you get up to 60% off 
the regular retail price, plus an extra $10 manufacturer's 
rebat. 


So why upgrade anywhere else? 


`> 
Hm. 4 
===: 2 gm EE EC 


eee URER'S 


/ ireBATE 510; 
+ i510 : s mw 


911 Erie St, Pomona, CA 91768 Tel: (714) 629-8050 
= E a e a ee ee NEUEN eee 


CELEBRATING OUR 38" YEAR 


Badio Shack COMP US". 


HE COMPUTER SUPERSTORE 


SUPERSTORES 


Circle 342 on Inquiry Card (RESELLERS: 343). 


BYTE SOFTWARE RESOURCE SERIES 
ES -- . 


hDC Windows Express 

The hDC Windows Express menu system 
provides a means of regrouping applica- 
tions and documents in “file folder” menus, 
from which you can launch them using 
Quick Keys. Many corporations have 
moved to Windows Express to standardize 
their “corporate desktop.” 

Windows Express menus support cx- 
tended file descriptions and can be custom- 
ized with over 200 different icons. The 
program's editor lets you define standard 
menus, defcat file operations such as thc 
Delete command, and add password pro- 
tection for files, folders, and menus. The 
program includes a user-definable help 
system and a screen saver. 


PC Tools 7.0 

Following the trend in Windows-based 
software, the latest incarnation of PC Tools 
includes three new Windows utilities. Win- 
dows Backup. similar in function to PC 
Tools’ stand-alone backup program, main- 
tains complete data and keystroke compat- 
ibility with the DOS product. Windows 
Undelete is useful for recovering deleted 
files, and Windows Launcher can initiate 
any Windows or DOS application directly 
from the Windows 3.0 system menu. PC 
Tools 7.0 is well positioned to stay at the 
leading edge of usefulness and valuc in the 
competitive PC utilities market. 


Prompt 

Prompt may get ils name from its ability to 
copy, move, rename, delete, or compress 
any or all files in onc operation. Users can 
log up to 26 disk drives, display two disk 
drives al once, and view multiple directo- 
ries for each file. 

Prompt includes file viewers for HPGL, 
CGM, PCX, DBF, TIF, WKS files and 
WordPerfect, Write, Microsoft Word, Ex- 
cel, and other programs. The package sup- 
plies à DDE link with Dragnet, Access 
Softek's text-retrieval utility for locating 
files by scanning their contents. 


File F/X 

File F/X's filc- and task-management tools 
can be used together or singly. The file 
manager lets you change file attributes and 
copy, delete, move, and rename files and 
directories—without resorting to DOS 
commands or Windows 3.0's File Man- 
ager. 

File F/X's Task Manager, a replace- 
ment for Windows" Program Manager, isa 
pop-up utility that can launch applications, 
arrange windows, and switch between open 
applications. Frequently used applications 
can be added to F/X Task Manager's Tools 
menu. 

F/X File includes three utilities—F/X 
File Find, F/X Text Search, and F/X File 
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Undelete—along with a customizable 
screen saver capable of displaying any bit- 
mapped or metafile graphics file as a mov- 
ing on-screen image. 


Lock 3.0 

Lack 3.0 protects against unauthorized sys- 
tem access by requiring users to type a 
verifiable password before access is granted 
ta use the system's keyboard, mouse, or 
pen. Lock features both manual and auto- 
matic lock-setting options, a customizable 
screen saver, and un option to disable the 
Cirl-Alt-Del function. 

Lock can be configured to lock up unal- 
tended systems or restrict mouse move- 
ment and blank the screen when the system 
is locked. The program's screen saver can 
display a Windows bit map as a moving 
image when the system is locked. 


P C Tools 7.0 is 
well positioned to 
stay at the leading 
edge of usefulness 
and value in the 
competitive PC 


utilities market. 
Sa 


Specialized Utilities 

E'vent Manager 

E'vent Manager is designed to monitor 
lime and system events and execute com- 
mands based on events that occur. It uses 
Dynamic Event Management to monitar 
aver 180 events, including keystrokes, er- 
ror messages, und the time at which an 
application is opened and closed. 

The program's list-based interface per- 
mits point-and-click programming: each 
task is created one step at a time by record- 
ing and editing keystrokes, mouse move- 
ments, and commands. You can execute 
these commands globally or singly to run 
specified applications and program mes- 
sage boxes to tell the user what the E’ vent 
Manager is doing. 


Time After Time 

Time After Time can schedule repetitive 
operations, provide automatic operation of 
Windows 3.0 applications, schedule one- 
time cvenis in Windows’ Calendar Pro- 
gram, and schedule DOS programs and 
batch files to execute at predetermined 
times. Complex applications can be re- 


corded using Windows’ Macro Recorder, 

Time After Time stores your schedule 
in an event file thal can contain up to 256 
events. If you are running a Windows ap- 
plication when an cvent is scheduled to 
occur, the scheduled program can run in the 
background without disturbing you or your 
application. 


hDC Icon Designer 

With hDC Icon Designer, you can create or 
modify icons for use with Windows" Pro- 
gram Manager or hDC Windows Express. 
leon Designer features a 16-color palette 
with special background colors for creat- 
ing true icons. 

The program includes over 125 color 
icons that are stored and managed in a 
graphics library. Because Icon Designer is 
an hDC MicroApp, it is accessible from 
within any Windows application. 


File Transfer Utilities 
WinConnect 

WinConnect lets you use a laptop com- 
puter's disk drives as if they were extra 
drives on your desktop computer, giving 
you access to laptop files from a desktop 
computer without transferring them. It 
works in the background and can be 
launched as an hDC MicroApp from any 
Windows program. WinConnect includes 
hDC's File Enhancer utility for copying. 
moving, and deleting files and directories, 
a 25-foot four-headed (9-pin and 25-pin) 
serial cabic, and an 8-foot parallel cable for 
connecting computers. 


File Shuttle Express 

File Shuttle Express is a high-speed file- 
transfer program for moving files from one 
PC or laptop to another. Thc program in- 
cludes a file manager for changing one or 
more file attributes and copying, moving, 
deleting, renaming, vicwing, and finding 
files. You can create, rename, delete, and 
copy directories. A special Graft option 
lets you graft transferred directory siruc- 
lures below a selected directory on the 
receiving PC. 

Two versions of the program are in- 
cluded to support both DOS and Windows- 
based PCs. The Rocket Socket plugs into a 
PC's parallel printer port, permitting youto 
transfer files using a standard parallel printer 
cable. W 


Doug Dayton is the founder of Dayton 
Associates, a computer-industry market- 
inp and consulting firm in Bellevue, Wash- 
ington., He can be reached on BIX c/o 
“editors.” 

Lamont Wood is a computer consultant 
and freelance writer specializing in high 
technology. He lives in San Antonio, Texas. 
He can be reached on BIX as "lwood." 
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j= Micresoft Windows 3.0° 
Your Source for Windows and 
Desktop Publishing Products 


Specializing in Windows Desktop Publishing products including: 


JJ V CO monitors M, 


2048x1024 resolution 
NoreIntarlaced 


APPIAN Number Nine 
Graphics Cards 


IMAGE-IN 
ig Crone CALERA 
aw Scanners [Epa [bases pp MASTER" Pie 


Lv 


Call today for the Best service and Pricing on 


Microsoft Windows Desktop Publishing 
products! Ask for free catalog. 


(817) 268-1581 
NFINITE Fax (817) 282-2564 
POSSIBILITIES 


Box 603 - 817 Stratford, Bedford, TX 76095-0603 


Ad fern erodes ere meu) ee imc Rowe m Ppl et OF Peet cee ee ee ae We 
Wiránen 10, a product of Carpormien, 


Is the vag | 
way to add up to ' 
16MB o of high- 
speed Extended z 
Memory for WINDOWS"! 


e [deal 4MB - 16MB memory board for WINDOWS. 

e Also use with DOS", OS/2™, XENIX™ and UNIX™. 

e Attraction* can provide the minimum 4MB require- 
ment to run WINDOWS with speed. 

& A 16-bit memory board for your 286, 386 or 486 PC. 

e Add pairs of 1MB or 4MB SIMMs to get from 2MB to 
16MB of memory. This board grows with your budget 
and needs. 

e Capable of "Zero-Wait-State" performance. 

e Switchless installation with supplied setup software. 

e Five-year warranty. 


Call the Memory Hotline toll-free for special Byte pricing! 


™ 7803 E. OSIE, SUITE 105 
WICHITA, KS 67207 
FAX (316) 685-9368 


HOTLINE 1-900-678-DRAM (678372) 
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TECHNOLOGY 


Circle 110 on inquiry Card. 


Plug-in Conversion 
From Mouse to Touch 


Our mouse emulation software and touchscreen hard- 
ware is truly the plug-and-play way to build touch input 
capability into your Windows™ application. You can buy 
a monitor from us with a touchscreen already installed 
or a touchscreen moni- 
tor conversion kit. 
In either case, we'll 
also send you a free copy 
of our Windows 3.0 
touchscreen mouse em- 
ulation software. Install 
the software on your 
touchscreen-based system and you can perform all 
mouse functions just by touching the screen (and you 
can still use your mouse)! We also offer mouse and 
keyboard emulators for 0$/2™ and MS-DOS, Call: 
Elographics, 105 Randolph Road, Oak Ridge, TN 37830 
FAX: 615-482-4943 TEL: 615-482-4100 


ELOGRAPHICS 


the fauwcnhter@e#en company 


C1931 Flogrprcs 05/7 18 2 adem af Ell Windows d a lrademark o! Merosolt Corperabes 


lets you have your screen ‘in: a flash 
Works in mono, 


The a Meee and most intuitive — screen printing. 
suren capture program is now = gray, amd 16 to 16 million colors. 
available for Microsoft Windows. Reads and writes BMP, DIB, TIF, 
Many um a available including PCX, GIF, and EPS. Also available 
freehand capture and single-key — for OS/2 Presentation Manager. 


ORDER NOW! SATISFACTION GUARANTEED: 


LINK TO ORDER: 1-800-522-4624 
H he 


or 1-514-485-3007 
Dynalink Technologies Inc. P.O.Box 598, Beaconsfield (QC) Canada HOW 5V3 
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d t PROFESSIONAL LEVEL COMPUTERS 
C Custom built and integrated for you. 


ACCOUNT EXECUTIVES SUPPORT WARRANTY GUARANTEE 
Trained professionals who 1-800, Toll-Free Technical support for One year, on-site warranty through 30-Day Satisfaction 
will assist you in configuring the lifetime of your system. Trained Texas Instruments, with 9- to 24-hour Guarantee. No fine print. No 
your Professional Level technicians capable of troubleshooting, ^ response lime (the best in the Industry), ^ penalties. No restocking fee. 
Computer System. Your per- diagnosis and integration assistance. highly trained on-site technicians, one No shipping costs. 
sonal contact before, during System Engineers also available. year parts and labor, air shipment of 
and after your purchase. replacement parts. Extended warranties 
also available, 

- z MOTHERBOARDS 
p MIRI E AMEX EF T ‘Gh: . F 286-16, 3865X-16, 
Company Leasing, Approved 386-5X20&25&33 Cache, 
esi a alles OD, 486-25&33 ISA Cache, 


486-25&33 EISA Cache 
ACCESSORIES 


Individual Financing 


FLOPPY DRIVES Mouse, Trackballs, FAX 
Chinon or TEAC Cards, Modems, Keyboards 
MONITORS DIGITIZERS, PLOTTERS, 
ACT, TWE, Viewsonic, Sony, SCANNERS 


Summasketch, Kurta, Calcomp, 
Roland, HP. Houston 
Instruments, Mitsubishi 


VIDEO CARDS 
Diamond Speedstar (TSENG 
. 4000), STB, Orchid, Artist, 
. Vermont, Video 7, ATI, Cardina 


Seiko, Nanao, Mitsubishi, NEC 


SOFTWARE 

Configured, installed, 
tested. Microsoft, DOS, 
Windows 3.0, 

Wordperfect, Lotus, | 
Quarterdeck, Adobe, Corel, 
Aldus, Unix, Novell, SCO 


NETWORKING 


Novell, Unix, Xenix. 


— PRINTERS 
| Dot Matrix, Laser, Inkjet, 
Panasonic, Texas Instrumen 


Complete! configured file- — — | ' Canon, NEC, OMS, Star 
serve tions. ' p" 

Software loaded, hard drives © MEMORY HARD DRIVES v CONTROLLERS 
compsurfed, network cards 70ns or 80ns SIMM, SIP, DRAM Seagate, Maxtor, Westem Digital, Ultrastor, 
installed and tested, cabling 1MB - 64MB Conner, Micropolis Adaptec, DPT, Always, 
prepared. IDE, ESDI, SCSI 


M4 Tower m M7? Tower M3 Tower M5 Tower 


Automated PROFESSIONAL LEVEL 


THE POSSIBILITIES 
Computer PERFORMANCE 


ARE ENDLESS 


a mme a e m — 


customization, service and support? No one. Call (800) 521-9237 for more information. 


SUPERIOR SERVICE AND SUPPORT 


Custom Performance Integrations. . . 


a Intel 3865X-20MHz CPU * ACT SVGA Monitor 
¢ 32K Cache Memory (1024x768, .28mm d. p.} E. 
* 2MB RAM (exp. lo 32MB) * Super VGA Video Adapter w/512K 


* 1.2MB & 1.44MB Floppy Drives * Choice of Tower or Desktop Case 
* 89MB IDE Hard Drive (19ms) * Microsoft DOS 4.01 

a 2 Serial Ports/l Parallel Port © Free Delivery 

* AMI Bios * Wide Variely of Custom Options 
e Enhanced 101 or 102 Keyboard 


ACT 386-33 CACHE SYSTEM [m] 


class act al} the way around, 
The ACT 1935-3JFC is a well- 


e Intel 80386-33MHz CPU * ACT SVGA Monitor (1024x768, 28mm d.p.) m 
© 64K Cache Memory * Super VGA Video Adapter w/1MB iid — - 
* 4MB 80ns RAM * Choice of Tower or Desktop Case ne merci te 


© 1.2MB & 1.44MB Floppy Drives * Microsoft DOS 4.01 rY re = 
e 210MB IDE Hard Drive (15ms)  * Microsoft Windows 3.0 —— - 
e 2 Serial Ports/1 Parallel Port ¢ Microsoft Serial Mouse 


* AMI Bios * Free Delivery | $2,995 


* Enhanced 101 or 102 Keyboard * Wide Variety of Custom Options 


ACT 486 -33 CACHE SYSTEM $4,195 


e Intel 80486-33MHz CPU * ACT SVGA Monitor (1024x768, .28mm d.p.) 

e Cache: 128K (ISA) 256K (EISA) — * Super VGA Video Adapter w/1MB ISA 128K Cache 
* 4MB System RAM * Choice of Tower or Desktop Case 

* 1.2MB & 1.44MB Floppy Drives * Microsoft DOS 4.01 

e 210MB IDE Hard Drive (15ms}  * Microsoft Windows 3.0 $5 ,295 
* 2 Serial Ports/1 Parallel Port * Microsoft Serial Mouse FISA 256K 

* 8 ISA Slots or 8 EISA Slots * Free Delivery Up mee ers 


* Enhanced 101 or 102 Keyboard Wide Variety of Custom Options 


386SX" NOTEBOOK LAPTOP 


e Intel 3865X CPU 

e 6.9 pounds including battery SX-16 $2 ,A95 
e [MB System RAM (exp. to 5MB} e 

* 1.44MB Floppy Drive 20MB Hard Drive 
« 20MB, 40MB, GOMB Conner HD Options 

* Backlit VGA Display w/external port 

e Microsoft DOS 4.01, Microsoft Windows 3.0 SX-20 $3,095 
* Logitech Serial Mouse 40MB Hard Drive 


» Free Carrying Case and Delivery 


Automated Computer Technology Corporation ACT Now Toll-Free = ee 


æ — ~ 


. T 
10849 Kinghurst, Houston, Texas 77099 1- 800- n 21 -9) 3 T ‘hee ae — 
Telephone (713) 568-1778 * FAX (713) 568-1779 International Inquiries Invited. 
C1991 Auomased Computer Technology Conantin, All rights mered. Other product name and tradernarks uved for companion may be he property visis Rp ced i ae ee. AC. T. carmo be betel 
rexxaruloe ior errors vi phulpgr aphy oF typosrepiry, T ya above n ECC Class A or Class B appro! NOWELL, UNIL 1£80 X, £A ared JI e Alor al bedkeraths of thee redet compotion. Tenas Ensirumenis ai-e ane (8 ancaslible ie eoa LU S 


be exariperec 
afd Canale lc adbuc The tnmbaees Lab and 2b ane trachemarks cil bated Conporatian, BUASLETVE 444127 
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STATE OF THE ART 
ZE 


THE OFFICE 
OF THE FUTURE 


ow different is the office of today from the office 

of the past? Dingy, tan walls have given way to off- 

white walls or modular cubicles. Typewriters and 

ledgers have been replaced by personal computers 

using spreadsheet and word processing software. 
Offices once isolated but for the telephone are now linked 
electronically, to a greater or lesser degree, to almost any 
desired location. 

As diametrically opposed as these two pictures may 
seem, the office of the future will be just as different from 
the office of today. Many of the elements that seem so neces- 
sary for normal day-to-day functioning will be replaced by 
more efficient and more aesthetic components. And the 
overall operating concepts on which today’s office is based 
are also likely to change, to find solutions to problems that 
arose as the past grew into the present. 

What will the office of the future be like? It’s a good bet 
that some of what research scientists are working on today 
will be ready for market tomorrow. The questions remain: 
Which ones? In what kind of incarnation? In “Visions of 
Tomorrow,” I look at one possible scenario for the office of 
the future and the current state of the technologies that 
would make it possible. Perhaps the future is not so far away 
as it seems. 

Without a doubt, the foundation of the office of the future 
is networking technology. Networks give business an enor- 
mous amount of latitude in how they structure departments 
and workgroups. In “Corporate Connections,” Wayne Rash 
Jr. describes how enterprise networks will change the way 
we work in the 1990s. And in a related text box, "Enterpris- 
ing Storage," Gregory G. Kenley discusses the emerging 
standards for mass storage on networks. 

One aspect of the office of the future that you can bank on 
ts that the computers that drive it will be smaller and more 
powerful than today's machines. Despite the fears of MIS 
departments, downsizing, or righisizing, ts an idea whose 
time has come. In “Downsizing: Bane or Boon?" Bob Ryan 
shows how rightsizing will let you save money, increase ef- 
ficiency, and tap into the unused power of personal com- 
puter networks while changing—rather than eliminating— 
the role of MIS. 

The most significant element shaping the office of the fu- 


ture would appear to be research, and the current state of 
research in America is a matter of some concern. The suc- 
cess of Japanese and European products shows the results of 
proper funding for R&D. With the appropriate research, the 
U.S. can cultivate and explore the ideas that will become the 
technologies of tomorrow. Without it, many of today's 
promising technologies will simply die on the vine. In “Is 
America Losing Its Edge?" 
Alan Joch examines the crises | 7 — Ru 
in R&D in the U.S. and dis- 


Visions of Tomorrow 
cusses how our top research- BY JANE MORRILL TAZELAAR 
ers are being lured away by 207 
better funding. 

The office of the future—I Corporate Connections 
am certain each one of us has BY WAYNE RASH JR. 
a slightly different fantasy of 215 
what it should be like, For | 
some, the ideal office of the — án a wal 
future will be in their homes; BY te m 
others envision a totally auto- 327 
mated workplace. Still others 
look to developments in mui- ls America 
timedia, speech recognition, Losing its Edge? 
or pen-based computing for EY ALAN JOCH 
clues to the office of the fu- 233 
ture. With the power you'll — 
see in desktop systems and the : 
bandwidth in new communi- —— RR 
cations technologies, any of om 
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these could play a part in the 
office of the future. What vi- 
sions and technologies will 
win out? If we are in luck, 
current trends toward custom- 
ized workstations will allow 
each of us to create our own 
ideal work environment. And 
then everyone can be right. 
We al] win! 
—Jane Morrill Tazelaar 
Senior Editor, 
State of the Art 
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ls the cost of LAN downtime going through IVI > YC L UL | ) uic Wal $ i handle the unique challenges of twisted pair 
the ceiling? [s your Lime Loo valuable Lo ; : A. am — "he works, where faults are nearly impossible 
spend hours tracking down LAN problems? 4 Then you need to | f ier ] ] to pinpoint, It even isolates [rustrating intermittent prob- 
call Microtest. £ Since over 5096 of LAN crashes are due to cabling EY re Jy, lems. $ Pair Scanner does everything the Cable Scanner 
problems, Microtest developed a complete family of easy-to-use, ASA E / 1 | |l does, plus it can tell you if your Lwisted pair cabling can 


hand-held network scanners with a variety of features, functions and Wal FEL B IN support 16 MBit Token Ring or 10Base-T Ethernet networks. 


prices to meet. everyones needs, £ Our Cable Scanner was designed : : ES z f Microtest scanners work on all twisted pair and coax 

La get your network back up and running quickly and easily. When your | | cables. You can even monitor network activity and print aul 

LAN poes down, simply attach the Scanner to the cabling and in seconds its hard copy reports. £ Call Microtest wlay for more information or the name af 

32-character display tells you exactly where the fault is—in plain English (Le. Lhe distributor nearest you al 800-526-9675. Or write us at 2518 E. Shea Blvd., 

"Short at 320 fL"). 4. Microtests Pair Scanner is our most mMm - H Phoenix. AZ 85028. FAX: 602-971-6963. We'll send you 
; ICFTOres 


sophisticated and feature-packed product It was designed our free Network Troubleshooting Guide. 


Innovative LAN Solutions 
800-526-9675 
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STATE OF THE ART 
ie 


VISIONS OF 
TOMORROW 


The technological seeds for the office of the future are already planted 


hat will the office of the fu- 
ture be like? Will we have ro- 
botic assistants doing all the 
| mundane tasks? Will we have 
intelligent agents planning the most effi- 
cient ways to organize our time? Will we 
work at home or in modular cells? 

We could look to the works of Arthur 
C, Clarke, Immanuel Velikovsky, Jerry 
Pournelle, and Isaac Asimov to find out. 
Science fiction has long been the forerun- 
ner of science fact (although time frames 
may be less than exact), and these writers 
are some of the best. 

My vision is a little different, how- 
ever. It's based on several years of re- 
searching and covering state-of-the-art 
technologies for BYTE. And I'll let you 
determine its validity for yourself. 


The Promise for the Future 

[magine entering the office of the future. 
It is ergonomically designed for the 
health and safety of its workers. Furni- 
ture and equipment are not fatiguing or 
stressful to your body. You are protected 
from any danger of radiation. 

Paper is nearly nonexistent. You re- 
ceive all mail electronically, and you 
sign documents with a stylus. The few 
remnants of paper are mainly on the 
desks of veteran workers not yet fully ad- 
justed to the idea of a paperless office. 

In meetings, you take notes on pen- 
based computing pads and feed them di- 
rectly into your computer where they are 
read— with or without your doodles. Pre- 
sentations are multimedia-based: Pull- 
ing them together is simply a matter of 
"mousing" around and combining vari- 
ous objects. All linkage between them is 
automatic. 


continued 
BLLUSTAATION JOSE CRU? © 1991 


JANE MORRILL TAZELAAR 


SEPTEMBER 1991 * BYTE 207 


VISIONS OF TOMORROW 


Training uses multimedia techniques 
and hypertext linkages to provide indi- 
vidually customized information on an 
as-needed basis. And actual computing 
tasks are "rightsized," assigned to the 
type and size of computer that they need. 

Computers are much smaller, as are 
their peripherals, and they have fewer 
adjuncts; thus, fax and phone capabilities 
are built in. You can talk to your com- 
puter in a normal voice with continuous 
speech. [t understands the natural lan- 
guage it hears and then either speaks in 
human tones or displays its response on a 
large screen in nonfatiguing colors. 

If you prefer to use key entry, the 
keyboards available are appropriately 
shaped to alleviate stress on your wrists, 
hands, and arms. Various other input op- 
tions are also available: from trackballs 
to styli to touchscreens and left- and 
right-handed mice (see “Touch-and-Feel 
Interfaces," February BYTE). 

An intelligent agent within the com- 
puter performs organizational and pre- 
liminary research tasks for you, gleaning 
information from any number of sources 
available on your enterprise network or 
elsewhere in the world. All nonpropri- 
etary networks are linked to form the ul- 
timate information repository, with pri- 
vate information protected from com- 
promise by biological imprinting. 

Does all this sound a bit farfetched? It 
shouldn't. Everything I've mentioned so 
far is available today, although 1n a more 
primitive form. 


The Reality of the Present 
Ergonomically correct furniture is al- 
ready being designed and manufactured 


BUIE ACTION SUMMARY 


Technologically, all the seeds 
for the office of the future are 
here today, but in more prim- 
itive forms: ergonomic de- 
signs, voice recognition, 
massive networks, and pen- 
based input. All you need is 
time and money—ard the will 
to invest them in the re- 
search necessary to bring 
the visions for the future to 
life. 
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and is available today from a variety of 
sources. There are desks with adjustable 
work surfaces to reduce the stress of re- 
peating the same motions in the same po- 
sition hour after hour, and chairs that 
support your posture in a way that 
doesn't stress your joints or muscles. 

The main barrier to the furniture's 
widespread acceptance is the amount of 
nonergonomic furniture that exists in to- 
day's offices. Replacing a large number 
of old desks and chairs when they are 
perfectly serviceable, if not conducive to 
minimum stress, is seen as an unneces- 
sary expense, especially in economical- 
ly uncertain times. 

Radiation screens are also available 
and have been for some years. Most of 
them place an emissions barrier between 
you and the front of your display, while 
others encase the entire monitor, protect- 
ing you from side and rear emissions as 
well. Many offices have these screens 
available for their workers. 

The paperless office is still a dream— 
a pipe dream, many would say—but the 
basic tools are in place. We receive mail 
in two basic forms: on paper in an enve- 
lope or electronically on our computers. 
Most of us have access to E-mail in one 
form or another. That's half the battle. 

The other half is a bit more cumber- 
some, but it can be, and is being, done. 
All mail can be opened in the mail room 
and scanned into the computer using op- 
tical character recognition. Then a docu- 
ment-image-processing program takes 
over and lets you accomplish electroni- 
cally what you would normally do with 
paper. Various personal computer prod- 
ucts are available for this purpose (sce 
"The Paperless Office," April BYTE). 

Pen-based computing is just coming 
into its own. Right now, the promise is 
still considerably better than the deliv- 
ery, but it is a real promise. Pen-input ca- 
pabilities are beginning to show up in 
hardware, applications, and operating 
systems (see "The Point of the Pen," 
February BYTE). You can't take notes 
that will go directly into your computer, 
and the technology wouldn't know what 
to do with your doodles, but it would 
know that a doodle isn't a valid word. 
And that's a start—a good one. 

Multimedia really needs no explana- 
tion. Packages that help you create multi- 
media presentations abound, and the 
tools to create customized multimedia 
training programs are plentiful. CD- 
ROM disks such as Ziff-Davis's Com- 
puter Select and Microsoft's Bookshelf 
let you access mountains of information 
with easc. 

Downsizing, or rightsizing, is the 


stuff of today’s MIS nightmares, wheth- 
er or not it needs to be. But it is definitely 
under way. The concept of running appli- 
cations on the size and make of machine 
that they're most suited to is a popular 
one, and it is also a primary tenet of to- 
day's distributed processing systems. 

Computers are already much smaller 
than they used to be, and you can't go to 
an industry show these days without 
finding something touting its "small 
footprint." When you start talking about 
laptops, notebooks, and palmtops, the 
question becomes, "How small is too 
small?" Fax capabilities are already 
available on boards that you can plug into 
your computer. When you combine the 
technologies present in internal modems 
with voice recognition, the basics for 
having your computer replace your phone 
voice line are in place. 


Input and Output 

Voice recognition is another technology 
that may appear limited in its present 
form while showing great promise for the 
future. Current voice-recognition sys- 
tems can handle speaker-dependent con- 
tinuous speech or speaker-independent 
discrete speech. You can have one or the 
other, but you can't have both (see “The 
Spoken Word," July 1990 BYTE). Well, . 
that's changing, too. 

Speaking to your computer will be a 
major factor in the office of the future. In 
some locations, it is already a major fac- 
tor in the office of today. Stock is traded 
in some brokerage houses by verbal com- 
mand from the broker to the computer. 
And personal computer giant Apple has 
invested R&D dollars into voice-recogni- 
tion technology for the Mac. 

So, you ask your computer a question, 
and it answers you—verbally. We have 
all heard these droning, metallic com- 
puterized voices, and it takes about 5 or 
10 seconds to get sick of them—a little 
longer if they're saying something that 
you really want to hear. A few of those 
around the office could reverse all the 
progress made against stress by ergo- 
nomic designs. 

We can do better. In fact, we are be- 
ginning to do a whole lot better. Depend- 
ing on the rate of speech sampling used 
and the resolution the A/D converter uses 
for each sample, we can already create a 
credible approximation of human speech 
with digitized sound. 

Large display screens? You can get 
screens of up to 35 inches now, and be- 
tween Barco and Mitsubishi jousting for 
largest monitor honors, the wall's the 
limit. As for color, some companies of- 
fer upwards of 16 million. Somewhere in 


DTK 486 drives high-performance software in PC Week Labs test: 


When PC Weeks editors asked PC Week Labs to 
test Autodesk’s® Renderman™ software, a DTK 


i486™ computer was chosen to run the sophisticated, 


high-level shading software program. (The drawing 
shown above is representative of the high quality of 
Renderman™ output.) 

It takes a lot of muscle to get the full benefits of 
Renderman’s™ power; we build that muscle into 
every DTK i486™ system™. 

We begin with Intel's® potent 
i486™ processor (with its built-in 
cache and floating-point coproces- 
sor circuitry) and add a second- 
level 64K Byte static Ram cache 
(expandable to 256K Bytes) for even 


more impressive productivity levels. 

Add to these your choice of hard drives and con- 
trollers, a fast graphics card and a post-VGA high 
definition monitor, and you have a PC screamer that 
can handle even the toughest of jobs ... while still 
affordably-priced. — 

When power and dependability are 
important, DTK is the Pe ee. of 
choice of people who know. m 
Perhaps it's time you con- 
sidered a DTK i486" for 
your next computer. Call 
one of the DTK branch 
offices below for the name 
of a reseller near you. 


The DTK 486 Family = 486-33 ISA = 486-33 EISA = 486-25 ISA = 486SX-20 ISA 


| DTI K Computer Inc. 


Houston 
(713) 568-6688 


Los Angeles San Jose 
(818) 810-0098 (408) 436-6363 


di A Reputation for Success. 
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Intel is a registered trademark and the Intel Inside Logo and i486 are trademarks of Intel Corporation. Design and specifications subject to change 
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that number must lie the perfect color for 
reducing eyestrain. 

The real ergonomic disaster that most 
of us still have to deal with is the tradi- 
tional keyboard, which is the cause of 
much pain and suffering in the form of 
carpal tunnel syndrome and other repeti- 
tive-strain injuries. Wrist rests are avail- 
able to alleviate the problem, and new 
designs for strange-looking keyboards, 
Star Trek-style, are moving from the 
drawing board to the factory. 


Agents and Networks 
I must admit, the intelligent agent capa- 
bility still sounds like science fiction. 
And, in its ultimate form, it is. But even 
the intelligent agent has already begun to 
take shape; for example, Ramus from 
Beyond (Cambridge, MA) in a full- 
blown implementation provides some 
fairly sophisticated organizational and 
research capabilities. 

Lest you think that this is a new and 
rather farfetched concept, let me quote 
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| P need a debugger but have no room left in the loser 640K of your 386™ 


+4 Hardware-Assisted Debuggers 
for 80386 & 80486 Systems 


ot 486™ system, Periscope now has a new SOFTRARE-ONLY solution for you—- 


Periscope EM and < 
J56MAX team up to 

keep Periscope out of 

the lower 640k...50 


Periscope EM. 


E Periscope/EM lakes advantage of the extended memory you already have, 
rather than using any memory in the flower 640K. 


you can have both @ Norunm program can eorr hecause it's write-nrotectal 
epi eng A ‘ B You eria to use a slot mi there's no board to inrdali. ui 
resident debugger. Bl Youcan add an break-out switch to recover from crashes. 
p" A E Periscope/EM cost only $295, half the enst of l'eriscupe Model |, with most 
Z LET ma A1 of the same functionality. 
m F ES E E (M &  Desoope/EM requires 386MAX? or BlueMAX"*, wersion 5.11 or kter, a 386 or 


if Ig 486 system with about 300K of extended memory, 32K of memory between 640K 


J M" oS ages and one megabyte; DOS 3.0 or laler 


"I needed a means to debug 
interrupt bandiers where ! 
could really see wheat was 
going on. The hardware trace 
buffer is great. 1 was able to 
debug cade in 3 days that ! 
bare been trying to debug for 
months!” 

-."Wrries Peg Sestrich wih Prime Computer, 
wit Shy she chow Periscope Model IV. 


capabilities. 


The . 
Periscope 


Company, Inc. 


1197 PEACHTREE ST. 
PLAZA LEVEL 
ATLANTA, GA 30361 
404-875-8080 

FAX 404-872-1973 


Real-time Pariscope Model iV, shown with new 33MHr board and 486 pod. 


o Tools 


If you need more than your current software-based debugger gives you, Periscope 
Mode} (Y, with these advanced NEW features, may be just sta you're looking for: 


B Supports 386 and 486 stems running up to 33MBE: with its ICE-like 
Bl Real-tüne hantware trace buffer holds up to 16K CPU events. 


Bl Enhanced analysis and display of trace bulfer makes you mon: productive. 
BE Periscopo/EM functionality, built-in at no extra cost, saves you mones. 


Just call toll-free 800/722-7006 
for details or to order. 
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Alan Kay, Apple Fellow and definer of 
the Dynabook concept, who helped to 
found Xerox Palo Alto Research Center. 
Speaking of intelligent agents, Kay says, 
“I did one 10 years ago. Overnight [it] 
dialed into 12 different news sources, 
like AP and Reuters, and the New York 
Times and stuff in the morning. [Then 
the apent] put together a custom newspa- 
per of the articles that it thought you 
would most like to read. If you ever did it 
for yourself, you'd only do it once. It 
took the agent 8 or 9 hours to do fall 
this]. It's a perfect task for an agent." 
And that was |0 years ago. 

I doubt if the networking capabilities 
in my future-office fantasy are a surprise 
to anyone. Enterprise networks are pro- 
liferating almost as fast as LANs did just 
a year or two ago, Public data networks 
are ripe for the dialing up and signing on 
(see "Select a PDN," July BYTE, page 
176). And the Internet already exists, 
with several of the research and edu- 
cational facilities on its membership rolls 
(see "Feeding the Internet," July 
BYTE). The National Research and Edu- 
cation Network, championed by U.S. 
Senator Al Gore of Tennessee, is on the 
drawing board (see “Whither NREN?,” 
July BYTE). 

Worldwide connectivity is already 
available in the enterprise networks of 
some major corporations (e.g., DEC's 
DECnet and IBM's Systems Network 
Architecture). Admittedly, these are 
proprietary networks, but they are living 
proof that the concept can and does work. 


Reaping the Harvest 

The technological seeds for the office of 
thc future are already planted, and most 
have sprouted. But from sprouting seeds 
to à well-planned, fully blooming garden 
is a long way. And as any gardener will 
tel! you, shortcuts usually don't work. 

Each of these technologies will need to 
be watered generously with money and 
tended carefully with research. They 
must then be brought together, a few at a 
time at first, to see if they work in con- 
cert. Given the funding, my vision of the 
office of thc future can become a com- 
monplace reality —but will it? 

Research is a must. Without it, my vi- 
sion and the far more ambitious ones of 
Clarke, Velikovsky, Pournelle, and Asi- 
mov will all die of neglect. Planning for 
the future and putting our money into 
those plans is the only way to bring them 
to fruition. & 


Jane Morrill Tazelaar is senior editor for 
BYTE's State of the Art section. You can 
reach her on BIX as "janetaz. " 


Professional developers agree, DataFlex 3.0 is 
the Ideal application development environment 
for simple and complex commercial applications. 
By combining a flexible, full-featured object-oriented 4GL, 
WYSIWYG application generator, and a powerful database 
management system, in a single, inlegraled package, 
DataFlex represents a radical improvement in ihe process 
of application development. "ts comprehensive set 
of buiit-in productivity toois and utilities make 
creating large, complex applications much easi- 
er, much faster, and much more economical than 
with any other development system available 
today," Jerry Busick, President, DataModes, U.S. 
Software Development Company. "ll design the forms 
in the WYSIWYG screen painter and DataFiex 
automatically generates and compiles the code. ! 
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For more information in the U.S., call us at 800/451-FLEX 
or contact one of the following International distributors: 
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can run the finished application in minutes!" 
Tony Figueiredo, Systems Analyst, Laurentian General 
insurance Company of Canada. “Reusable procedu- 
ral and object-oriented command modules 
including forms, tables, editors, prompts, puil- 
down menus, action bars, and scrollable selec- 
tion lists from the bulll-in library save 
substantial development tima." Paul Wu, MLS. 
Director, Associaled Press, “DataFlex 2.3b was 
already a pawarful and stable product. 
DalaFlex 3.0 has reduced our development time 
by more than 25%!" Craig Bilodeau, Syslems 
Pragrammer, Raytheon Company. See how you can 
eliminate time-consuming drudgery and port to all the 
most popular supported environments,” by calling us 
now for more information on DataFlex 3.0. 


DATA ACCESS 
14000 SW 119 Avenue 
Miami, Florida 33186 


305/238-0012 
For information via CompuServe: GO DAC 
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Electronic and Computer Products 
That Score Every Time 


It's the fourth quarter, and you need key electronic 
and computer components! All must be reliable and meet 
specs head on. Your next call really counts—so make it to 
Jameco for a strong, balanced product line, thorough 
customer support, stringent quality controls, and 
competitive pricing. 

Jameco's team has spent 16 years distributing quality 
electronic components, test and measurement equipment, 
accessories, and computer systems—from the most | 
advanced, to mid-range, to starter. There are over 
4 000 products in the Jameco game plan, all 
poised for action; order them 24 hours a day! 

Our special customer-support team backs you 
for the long run of the product life, starting with your 
purchase plan. Our expert technical staff fields your 
questions by phone to discuss your needs before, during, 
or after purchase. 
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We scout the world’s latest technology for the best quality 
and value, thoroughly prequalifying each vendor and 
product, And, our in-house quality assurance group 
continually tests products received into stock. 

Our customers call for Jameco consistent quality, wide 
selection, latest technology, solid customer support, and 
competitive prices. Join our large family of loyal fans 
from big and small businesses, schools and universities, 
government, and individuals. 

When your next electronic or system purchase has to 
score, check our catalog or stop by our catalog-store/head- 
quarters located in Belmont, CA, serving Silicon Valley 
and the Stanford technology park area. It’s your call. And 
when it’s to Jameco, it will be perfectly executed. 


AMECO 
aa T E n a 
ELECTRONIC COMP PONENTS 


COMPUTER PRODUCTS 


1355 Shoreway Rd. 
Belmont, CA 94002 
(415) 592-8097 
FAX: (415) 592-2503 


re 


1 


CN »" 


Dooks 


All trade names are registered trademarks uf their respective companics. 


Jameco 12MHz 80286 x . 
Computer Kit Printer Cable 
* 512KB RAM (expandable to 4MB) & Adapter 


« 200 Watt power supply 
a lül-key Keyboard — » Multi FO Card 
» Toshiba 1 44MB, 3.5" Floppy Drive 


. DE DOS 5.0 and AMI diagnostic UVP EPROM Eraser 
sollware 
$499.95/J]E2812A — M Á "LE - 
Video manhid mt doe F r F 
— — — 


Integrated Circuits 


Circle 158 on Inquiry Card. 


Connectors 


P 9/81 Jamcco Eleviroale Components/Com puter Producta 


5780P 


Operating Systems 
w^ MS-DOS 
ncurrent DOS 


A a System V/386 


ainframe RJE 
dical Claims Filing 


Check Clearing and 
posits 


C aims Funds Transfer 
WF Credit Card Verification 
wf U.S. Customs Automated 
M Fa Interface 

wW Electronic Tax Filing 


NIX 286/386 


Market Exch 
WFlexOS d dimid 
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CORPORATE 
CONNECTIONS 


Linking LANs—those “islands of connectivity” that sprang up in the 1980s— 


will be the primary focus of networking in the 1990s 


| 4 or as long as computers have been 
| used in business, data-processing 
' managers have dreamed of ways 

» to integrate them into a seamless, 
companywide system. Originally, the vi- 
sion was that such a system would consist 
of a gigantic mainframe swapping data 
with other mainframes elsewhere in the 
company. As it turns out, mainframe en- 
terprise computing died an early death. 
It was the victim of a hardware tech- 
nology—personal computing—that out- 
stripped the ability of planners and man- 
agers (and even computer manufactur- 
ers) to keep up. 

Before corporations were prepared to 
implement mainframe-based enterprise 
computing, people began abandoning 
centralized computing in droves. Tired 
of waiting years for software changes and 
sick of the cost of supporting huge main- 
frames with little return, they turned to 
personal computers. This movement fin- 
ished any chance for mainframes to con- 
trol all the computing resources in their 
companies. Today, however, enterprise 
computing is back, in the form of com- 
panywide networks. 


The Personal Computer Effect 
Although the introduction of personal 
computers was hailed by individuals, the 
results were mixed from the corporate 
viewpoint. Personal computers improved 
productivity just about everywhere they 
were installed, but it was not always clear 
that the improvement was worth the loss 
of control. 

In the early days, some people who 
were tired of waiting for the software 
they needed wrote their own programs. 
Many of these amateurs lacked even 
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CORPORATE CONNECTIONS 
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Enterprise networks create a 
platform for the centraliza- 
tion and control of vital cor- 
porate data while providing 


^ access for people through- 


out an organization. Ad- 
vances in networking hard- 
ware and software, database 
servers, and network manage- 
ment have made enterprise 
networks the perfect vehicle 
for workgroup computing. 


elementary training in programming; 
thus, some of the programs they wrote 
were terrible. A lot of the programs 
placed the company at risk because they 
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SCSI3. 5" High Cap acity Drives 


Seems like every time you think That's because we have been 
you havea pretty good grip on the the mass storage envelope 
state-of-the-art in computers, someone — since 1981, and in thisi E nee 
introduces another small wonder. more thana few 
But when itis ce, So, we've ma Europei 
E ty in mass storage a compact solution to the age-old 
RE Internatiznal, ifa nore quest to squeeze more and more bytes 
like no wonder. into smaller and smaller spaces. 


changed data in ways other than expected 
or intended. 

In addition, individuals started creat- 
ing their own data and storing it on local 
hard disks. But most of this data was 
never backed up, once apain placing the 
company at risk if the local disk should 
fail. This combination of unreliable pro- 
gramming and nonexistent data security 
caused managers many sleepless nights. 
Eventually, they turned to LANs. 

To a corporation, a LAN has two at- 
tractive features beyond its obvious abili- 
tics in communications and file sharing. 
LANs allow some control over the com- 
pany's information, because the infor- 
mation is stored at a central site: the file 
server. And LANs give managers a de- 
gree of control over what software is 
available to whom. As a result of these 
advantages, networks started springing 
up all over large companies. 


Islands of Connectivity 

As departments started to adopt LANs, 
they did so with their own needs in mind. 
Rarely were LANs adopted with any sort 
of strategic plan. As a result, many com- 
panies found themselves with lots of de- 


The answer comes in our new 


partmental LANs that did not communi- 
cated with each other. 

IBM describes these networks as “‘is- 
lands of connectivity." As useful as they 
are io the departments that have them, 
these islands are of limited value to the 
company as a whole. They protect the de- 
partment's information, but they don't 
do much for organizing or protecting in- 
formation on a company wide basis. 

This need for companywide connec- 
tivity created enterprise networking, 
which has in turn helped to fuel the 
growth in LAN installations. Organiza- 
tions of almost every size have found that 
they can benefit from the ability to share 
information across the company. They 
communicate more effectively, plan 
more consistently (because the informa- 
tion is more consistent), and worry less 
about incorrect or missing information. 


What Is Enterprise Networking? 

Enterprise networking is a system of or- 
ganization-wide data communications 
that supports you and your computers 
wherever you may be in a company. This 
definition implies some important capa- 
bilities: that an enterprise network must 
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serve all levels in an organization and 
that it must not be sensitive to location. 

For example, if only senior manage- 
ment is on a network, then it’s a senior 
management network. If only the head- 
quarters building is on a network, then 
it's a headquarters network. Enterprise 
networking covers the entire organiza- 
tion or enterprise. 

Because of their scope, enterprise net- 
works have a few common characteris- 
tics, most notably their tendency to con- 
centrate data in some form of central 
storage. They hold important corporate 
data in a common location where the data 
can be protected and archived so that the 
loss of the central storage facility will not 
destroy that data. 

In addition, enterprise networks are 
ordinarily made up of groups of LANs 
linked by a communications medium. 
The exact nature of this medium depends 
on the company. 

Note that enterprise networks need not 
have large numbers of users, nor do they 
have to span continents or oceans. Al- 
though many such networks do support a 
large user base and cover great distances, 
there are also enterprise networks that 


connect relatively few users over short 
distances. The determining factor is the 
size and breadth of the company. 

I know of a Mexican restaurant chain 
m the Washington, D.C., area that has a 
small LAN at each of its two locations. 
The LANs arc linked by a dial-up line so 
that they appear to be a single LAN. This 
allows accounting reports, requests, and 
even recipes to be moved between the 
two locations. Small? Sure, but it is as 
much an enterprise network as Micro- 
soft's 18,000-node network, which al- 
most stretches around the world. 

In fact, there's nothing in its definition 
that requires an enterprise network to 
exist in more than one building. It's even 
true that you can reach a point at which 
an enterprise network becomes so small 
that it is indistinguishable from any other 
small LAN. It all depends on the size of 
your business. 

Centralized archival storage is a top 
selling point for an enterprise network. 
Nothing strikes fear into the heart of a 
manager more than the thought of losing 
valuable information or having that in- 
formation compromised by allowing an 
unauthorized person to gain access to it. 


Because enterprise networks allow you 
to manage corporate data centrally, they 
enable you to deal with these problems. 

The most important element of cen- 
tralized data management for most busi- 
nesses is the ability to back up all the 
company's file servers from a central 
point. With individual hard disk drives, 
you can't ensure that backups are run, 
and for the most part, they aren't. It’s not 
unusual in a decentralized scheme to 
find the financial information necessary 
to run a $100,000,000 business scattered 
across a variety of $300 hard disk drives. 

Most companies use the same tech- 
niques to back up their enterprise net- 
works that they once used to back up 
their mainframes: They take incremen- 
tal daily and full weekly backups of all 
information on the network. The process 
can be labor-intensive, but it ensures that 
the data is protected. Likewise, corpo- 
rate networks let you implement some 
means of access security, lessening the 
chance that the competition will walk off 
with company secrets. 

An enterprise network, then, is a net- 
work that provides connectivity to an cn- 
tire organization. It is available at all 
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Enterprising Storage 


en years ago, the ISO seven-layer 

Open Systems Interconnection 

model helped standardize the 

logic of communications by pro- 
viding a common groundwork for com- 
munications protocols. Currently, the 
IEEE is working to define a comparable 
logic for network-storage interchange. 
The two-year project is supposed to 
generate a five-layer model that will 
provide a structure for solving the data 
management problems introduced by 
network computing and rapid growth of 
on-line information. 


Who Needs It? 

The shift from centralized time-sharing 
computing to network computing is in 
full force. Known by various terms 
(e.g., client/server, workgroup, down- 
sizing, or rightsizing), network comput- 
ing provides quick response times and 
easy-to-use visual interfaces. That's the 
good news. The bad news is that the 
transition has introduced greater com- 
plexity into the data management pro- 
cess. 

In many companies, individual sites 
now include computers from many dif- 
ferent vendors. These sites need a cen- 
tralized, integrated service for manag- 
ing distributed data that permits, the 
same degree of control that centralized 
computing offers. 

Two economic factors are having a 
great impact on the management of dis- 
tributed data. First, the cost of small 
hard disks has fallen so dramatically 
that providing all the local storage you 


levels within the company, and in most 
cases, it provides connectivity beyond 
the limits of individual LANs. The enter- 
prise network provides connectivity be- 
tween departmental LANs as well as a 
means to access corporate resources, 
such as a centralized archival facility. It 
can also provide access to other central 
resources, such as a mainframe. 


What's the Big Deal? 
Why is enterprise networking suddenly 
so important? Because, although most of 
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need is nol a very expensive proposi- 
tion. In the past, desktops, as much as 
workstations, were diskless for eco- 
nomic reasons—hard disk drives cost a 
lot of moncy. Today, diskless worksta- 
tions are still around, due primarily to 
the lack of acceptable storage manage- 
ment standards. 

Second, mass storage in the form of 
optical or tape robotic devices is most 
economical when you buy it with large 
capacities. When you replace a main- 
frame with a mass-storage device on a 
network, you need a common network 
service to distribute and share the low- 
cost storage throughout the network. 


Defining the Model 
The IEEE Mass Storage System Refer- 
ence Model, which is currently being 
developed by the IEEE Technical Com- 
mittee on Mass Storage Systems and 
Technology, provides a framework for 
describing the functionality required by 
mass-storage systems. By providing a 
consistent set of concepts and terminol- 
Ogy, the reference model lays the foun- 
dation for the development of standard 
mass-storage architectures and inter- 
faces. It does not dictate a specific im- 
plementation architecture. 

The reference model divides a mass- 
storage environment into the following 
logical entities: 


e The Bitfile Client presents an appli- 
cation-oriented storage abstraction, de- 
fining such concepts as files, images, 
directories, and file attributes, as well 


the technology necessary for enterprise 
networking has been around for a while, 
it’s only in the last two or three years that 
the technology has become an important 
factor in the growth of the use of personal 
computers and LANs in corporations. As 
you might expect, there is no single rea- 
son for this sudden emergence. 

The most pervasive factors in the sud- 
den growth of enterprise networking arc 
the current economic environment and 
the related rising cost of labor. These ele- 
ments have changed the way many busi- 


as access control. 

© The Bitfile Server provides the stor- 
age needed to implement the Bitfile Cli- 
ent's abstract view. The Bitfile Server 
manages objects called biftles, which 
hold uninterpreted data and attributes 
and are identified by globally unique 
identifiers called bitfile IDs. The bitfile 
is the core component of the reference 
model. 

© The Name (Attribute) Server provides 
a mapping between application-oriented 
names and the IDs of the bitfiles used to 
hold the storage service's data. 

® The Storage Server provides a set of 
perfect (defect-free) logical volumes 
that the Bitfile Server uses to hold bit- 
files. These logical volumes may have 
associated properties, such as size and 
location. 

e The Bitfile Mover is a data- movement 
service that the Bitfile Client and Bitfile 
Server use to transfer large quantities of 
data between logical volumes and appli- 
cations. It's currently the most disputed 
component of the model. 

* The Physical Volume Repository man- 
apes the physical media used to imple- 
ment logical volumes. Its tasks include 
physical volume identification, access 
control, jukebox control, and physical 
device access. 

* The Site Manager provides tools for 
monitoring and controlling the actions 
of the other services. 


Epoch Systems (Westborough, MA) 
has developed the Infinite Storage Ar- 
chitecture based on the emerging IEEE 


nesses are organized, which affects the 
way you work. 

In addition, after over a decade of 
growth, personal computers and LANs 
have reached a critical mass sufficient to 
support enterprise networking using ¢x- 
isting equipment. And although the tech- 
nological support for enterprise network- 
ing has been available for a while, some 
critical technologies have matured only 
just recently to the point where enter- 
prise networking is now practical rather 
than simply possible. 
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mass-storage model. ISA was developed 
to provide reliable, transparent access to 
on-line storage. It was designed to pro- 
vide automatic data management that 
requires little human intervention to 
permit all data to be on-line at all times 
and to let distributed systems enjoy the 
same reliability and ease of use that cen- 
tralized data management systems do. 


Bitfile Basics 

The bitfile is the lowest common de- 
nominator in the ISA. Each bitfile is 
named and accessed with unique 128- 
bit networkwide identifiers. A name- 
generation service lets different storage 
servers create bitfiles, and it guarantees 
their uniqueness. Bitfiles are managed 
by the Renaissance InfiniteStorage pro- 
tocol, which is implemented with re- 
mote procedure calls. 

Higher-level network-storage ser- 
vices (e.g., hierarchical storage and 
backup) can also be implemented using 
the bitfile service. You can think of the 
bitfile service as a networkwide, logi- 
cal-storage name space. And the ma- 
chines that support the bitfile service 
are called storage servers, as opposed to 
file servers. 

Most important, ISA provides bitfile 
service to all file system and database 
servers and services on the network, 
thereby creating a common storage ser- 
vice, One mass-storage device can pro- 
vide storage for a database and a file 
server. 

Epoch Systems has already applied 
this technique to very large Unix net- 
works. Each workstation and file server 
runs a copy of a migration service and a 
bitfile client. Together, these services 
scamlessly integrate with existing stor- 
age services (Network File System and 
Unix File Systems) to provide network- 
wide hierarchical storage. 


The combination of economic factors 
and changes in the way you work is the 
key element in the acceptance of enter- 
prise networking as an attractive answer 
to the challenges faced by corporations. 
Thc rising cost of labor affects this ac- 
ceptance in two ways: First, companies 
must pay more for the time you work; and 
second, most companies are under in- 
creasing pressure to accomplish more 
work with fewer people. You must be 
both productive and flexible. 

As a result, companies are finding that 


Mass Storage and Archiving 
Volume Management and Automated Li- 
brary Management services are Epoch 
Systems’ implementation of the IEEE 
Physical Yolume Repository. Although 
mass-storage robotics are very similar 
in most implementations, the lack of 
robotics standards makes integration 
time-consuming as well as proprietary. 

A standard abstract interface for ro- 
botics integration can lower costs, re- 
duce engineering burdens, and free you 
from proprietary solutions. The effects 
of such standards have been shown in 
Epoch's labs, where SCSI-2-based ro- 
botics for disk and tape products have 
been integrated in two weeks. 

When data is archived, it is removed 
from your immediate reach. With the 
inexpensive storage that’s available, it’s 
now possible to keep all your informa- 
tion on-line. Keeping information ac- 
cessible at all times requires new solu- 
lions to old problems—most notably, 
how to perform a backup and how to lo- 
cate the data. 

In traditional systems, the time re- 
quired to complete a backup is a func- 
tion of how much data ts involved. Be- 
cause old data is usually removed or 
deleted from the system, the accumula- 
tion of new data dominates backup. 

ISA-based systems are just the oppo- 
site. Because information is never logi- 
cally removed from the system, less- 
used but nonetheless valuable data soon 
dominates the bulk of on-line storage. 
The time needed to complete a consis- 
tent backup needs to be a function of the 
data that has changed, not of the data 
that must be kept on-line. 

Epoch Systems developed patented 
bascline-backup technology to mect the 
objectives of a system where all infor- 
mation is on-line all the time. For exam- 
ple, baseline backup will perform con- 


they must adopt something resembling a 
matrix organization, where you may find 
your work assignments changed often. 
Onc way to make these changes easily is 
to form workgroups that don't require the 
participants to be in each other's physical 
presence. The corporate nctwork's abil- 
ity to support such workgroups makes 
matrix management possible in many 
companies. 

In addition to changing how you work, 
economic forces have also drastically 
lowered the price of computer hardware. 
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sistently whether the 30 gigabytes of 
changed information resides on a 100- 
gigabyte or 2-terabyte storage server. 

As the amount of on-line information 
reaches immense capacities, it becomes 
more effective to constantly keep track 
of what information has changed rather 
than to periodically search the entire 
storage space. 


The Office Is the Enterprise 

The office of the future will feature 
human-oriented, data-intensive multi- 
media applications. Information created 
at the desktop will flow throughout the 
networked office. Even novice users 
will be creating and using computer- 
based information. 

In such a system, you can't expect in- 
dividuals to be responsible for the pres- 
ervation and maintenance of office in- 
formation. Offices of the future will 
plug into an integrated network that pro- 
vides transparent access to storage ser- 
vices. Individual desktops will access 
this storage on demand, and backup and 
archive tasks will be automated. You 
will access information through your 
applications. It will be up to the storage 
services to ensure that information is re- 
liably managed and moved on demand 
to the appropriate storage level. 

As the workgroup concept spreads 
and more immediate problems (e.g., 
network management) recede, you will 
come face-to-face with the problems of 
storage management over a network. 
The IEEE model—and architectures 
based on it—promises to do for network 
storage what the ISO reference model 
has done for network communications. 


Gregory G. Kenley is vice president af 
strategic planning for Epoch Systems in 
Westborough, Massachusetts. You can 
reach him on BIX c/o “editors.” 


Today, you can have a computer that is 
more powerful than the mainframes of 
yesteryear for less money than an electric 
typewriter used to cost. This revolution 
in inexpensive computing power is the 
second key factor in the sudden growth of 
enterprise computing. 

The growth of personal computing be- 
gan a decade ago, and although it started 
slowly, many of the microcomputers pur- 
chased by companies in the early 1980s 
are still in usc. Coupled with the more 
powerful machines of today, these older 
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microcomputers create an enormous base 
of individual-computing resources. 

While this personal computer base im- 
proves individual productivity a lot, it is 
also a key factor in the network: It is the 
foundation for a corporate enterprise net- 
work. Personal computers, whether they 
are early models or more recent ones, all 
have a role to play in the enterprise net- 
work. The fact that they are already in 
place means that you can build the net- 
work around them. 

The last key factor is a series of critical 
enabling technologies that make enter- 
prise networking economically justifi- 
able. These technologies include new 
bridge technologies, reasonably priced 
high-speed data networks, high-speed 
modems for dial-up use, new transmis- 
sion media, practical methods of central- 
ized data storage, and new ways to man- 
age huge networks. Although enterprise 
networking is possible without some of 
these technologies, the arrival of each of 
them has made the concept more attrac- 
tive. 

Taken together, these factors trans- 
formed enterprise networking from an 
interesting theory to a process that could 
be achieved within a few months. Sud- 
denly, companies had to have networks, 
and they had to network their entire busi- 
ness. Nothing less than an enterprise net- 
work would do. 


New Technologies 

Ultimately, the success of a technology 
in the computer business is dependent on 
two elements: First, the technology must 
fill an identifiable need; and second, it 
must be practical. The technology must 
be easy for companies to obtain; in other 
words, it must be both possible and af- 
fordable. À company also needs some as- 
surance that it will be successful in im- 
plementing the new technology. This is 
why companies don't usually purchase 
their own communications satellites—it 
is certainly a possibility, but it's expen- 
sive, and success isn't assured. 

The need for enterprise networking is 
based on the belief that it will Fulfill a re- 
quirement that exists in a particular cor- 
poration. A series of technologies be- 
came available within a few months’ time 
and in such a way that they helped to 
create a ground swell of acceptance of en- 
terprise networking. Interestingly, most 
of the technologies involved were ver- 
sions of earlier technologies that became 
easier to use and/or much less expensive 
to buy. In some cases, they expanded the 
use of current technology into new areas. 
For example, network-bridge technol- 
ogy changed so that the products became 


IDEK’s MULTIFLAT Series of 17-inch Color Monitors take 
full advantage of the remarkable properties of their Flat 
Square Tubes (FST) to deliver superior resolution and a 
sharper image that is easier on your eyes. A glimpse at 
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display across the entire screen. 
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both less expensive and better suited to 
corporate use. 

À bridge is a device that lets you con- 
nect two networks and operate them as if 
they were one. One common type of 
bridge lets you connect two Ethernet 
LANs via a TI line so that the LANs 
scem to be directly connected. Other 
bridges let you link LANs through mi- 
crowave links, lasers, or dial-up tele- 
phone lines. 

Originally, bridges were expensive 
and/or highly proprietary. If you bought 
an Ethernet-to-T ] bridge, you'd pay tens 
of thousands of dollars and might find 
that it passed Ethernet packets from only 
one manufacturer's equipment. 

Now, with bridges like the MLB/6000 
series from Microcom, the bridge is an 
expansion card that mounts on any IBM 
AT compatible. This bridge passes any- 
thing that comes across the Ethernet or 
the Token Ring and does so over a vari- 
ety of transmission media, including T1, 
fractional T1, or dial-up lines. You can 
even create a temporary bridge when you 
need one. 

Previously, gateway technology that 
let your LAN access an external com- 
puter was little different from bridge 
technology. The gateways that were 
available to businesses were very lim- 
ited. Cost was not so much of a factor— 
when you're paying $500,000 for a 
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mainframe, a couple thousand dollars 
one way or the other for a gateway isn't 
much of an issue. 

The problem was that mainframe man- 
ufacturers had little incentive to produce 
LAN gateways, so they left it to the LAN 
companies to develop them. Important 
items, such as Systems Network Archi- 
tecture gateways, have been around for a 
while, but less popular items, such as 
gateways to the Honeywell DPS-6, were a 
lot longer in coming. Because companies 
wanted to make the most of their invest- 
ment, they wanted the company network 
to provide access to their mainframes 
and to the personal computers. Where 
such connectivity was difficult, corpo- 
rate acceptance of LANs slowed. 

In addition, the leading LAN develop- 
ers were sometimes slow in providing a 
wide range of connectivity. Novell, for 
example, is only now providing full TCP/ 
IP connectivity. Connectivity to VAX 
computers through LANs is fairly recent 
for everyone except DEC. IBM, mean- 
while, was so busy with new connectiv- 
ity solutions that everyone else was 
caught off balance for a while. 

The gateway technology has improved 
as well. Current technology now pro- 
vides gateways that are software running 
on a computer on the LAN. Others are 
limited to one expansion card for a PC. 
Gateways remain expensive, but cost is 
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less of an issue because most companies 
only need a few of them. 


New Ways to Move Data 

Bridges and gateways benefit from ac- 
cess to high-speed data communications. 
Thib is an area that has recently exploded. 
Once, high-speed remote data communi- 
cations usually meant a Hayes 2400-bps 
modem; now you can achieve effective 
throughput at speeds of up to 38.4 kilo- 
bits per second with V .42bis modems. 

Communications throughput on dial- 
up lines now rivals that of leased data 
lines. Branch offices can now establish 
communications with each other at costs 
much lower than previously. The speed is 
slower than a 56-Kbps data line, but in 
many cases, it's plenty fast enough. 

Packet-switched public data networks 
also play a significant role in making en- 
terprise networking function over long 
distances. Although it has always been 
possible to connect two LANs over a ser- 
vice like Tymnet, the results have not 
been satisfactory in most cases. Now 
PDNs support a variety of services (e.g., 
56-Kbps, frame-relay, and fractional-T] 
lines). So you can establish a link be- 
tween two offices at a speed that provides 
useful throughput. 

Other types of data communications 
are growing as well, and the growth of 
enterprise networking is creating a niche 
for them. Several companies are selling 
infrared lasers designed to send LAN 
transmissions between buildings in the 
same metropolitan area. 

Likewise, there are several sources for 
microwave transmission equipment de- 
signed to be used with networks. Like 
lasers, a microwave connection is only 
useful for line-of-sight operations. 

Other solutions include central-office 
LANs, offered by Bell Atlantic, among 
others. This technology lets a Centrex 
switch handle LAN data as well as voice 
telephone traffic. If that's not what you 
wart, the telephone company will install 
fiber-optic cable in its phone conduits— 
as long as you're willing to pay the price. 


Centralized Data 

Changes in how data is handled have par- 
alleled the changes in communications 
technology. The most significant is the 
growth in LAN-based database servers. 
Coupled with the quick acceptance of 
Structured Query Language (SQL) as a 
universal database language, these serv- 
ers give companies a valid reason to use 
LANs for something besides E-mail and 
backup. In fact, database servers give a 
corporation much of what it had in main- 
frame days—control over its data—while 
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giving you the freedom you have come to 
expect with personal computers. 

Database servers are moving beyond 
simply handling databases; they are be- 
coming applications servers. Although 
they still store data, the queries and com- 
mands they satisfy are coming from non- 
database programs. These programs can 
be anything from image processors to 
spreadsheets. 

Information is easier to track when it’s 
on one database server than when it’s 
spread over many hard disk drives on in- 
dividual computers. So the company is 
more likely to pool information in a place 
where it can be accessed over a LAN, 
making the same information available 
to everyone. 

Another factor in the growing popu- 
larity of the centralized data server is 
that it gives continued life to mainframe 
computers. With an enterprise network, 
you can access data from a DB2 database 
running on a mainframe as easily as you 
can access data from a SQL Server data- 
base running on a Compaq Systempro. 
The mainframe can continue to do the 
things it does best while the data it stores 
becomes available over the network. 


Managing the Network 

Once the network is functioning, it must 
be kept running. The problems encoun- 
tered in operating a network are legion. 
They include cable faults, traffic conges- 
tion, software version control, and com- 
ponent failures. Until recently, manag- 
ing à network meant hiring many people 
to baby-sit the network, offsetting much 
of the cost advantage of enterprise net- 
working. Now technology can overcome 
this problem. 

Several companies, including Cable- 
tron and Synoptics, that make hardware 
have developed comprehensive network 
management software that works with 
their own hardware. A single worksta- 
tion can manage Cabletron's or Synop- 
tics’ hubs, bridges, routers, or network 
interface cards. In most cases, these 
packages run under Windows or OS/2 
and take full advantage of the graphical 
environment to make the software easy 
to use and the network easy to control. 

In addition to supporting proprietary 
systems from adapter and hub makers, 
many manufacturers also support man- 
agement systems like IBM's NetView (a 
mainframe-oriented network manage- 
ment system) and Simple Network Man- 
agement Protocol. SNMP started out in 
Unix networking and is becoming widely 
accepted in the networking world. In 
fact, as more networking devices add 
support for SNMP, and as companies 
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——— OS RAM32plus" for the Micro Channel" w^ 


»* Provides from 2 to 128 Mbytes of fast memory. 

»* Works in 16 or 32 bit mode to meet your needs. 

I” Provides extended and expanded memory. 

Fast software and hardware for LIM 4.0 included. 

M* Automatic configuration for DOS, OS/2 and UNIX. 

»* Easy to install. Risk free guarantee. Two year warranty. 

1“ Add a disk cache and RAM disk using OS/RAM32plus 
to get maximum performance from your computer. 

»* Free up low memory by moving your drivers and TSR's 
to OS/RAM32plus. We guarantee compatibility! 
Call today 617-273-1818 or 1-800-234-4CEC 


PS/2 and Micro Channel are trademarks of IRM 


Capital Equipment Corp. 
Burlington, MA. 01803 


that used to rely on proprietary network 
management add SNMP support, the in- 
dustry is getting closer to supporting 
SNMP as the single standard for enter- 
prise network management support. 


A Bright Future 

There is no question that corporations 
will embrace enterprise networking. As 
the millennium approaches, the trend to- 
ward enterprise networking will become 
a rush, and the rush a flood. The driving 
force will be the desire of companies to 
control their information while promot- 
ing communication among their people 
and making them more productive. The 
pace will quicken as companies discover 
that the return on their investment is bet- 
ter when they add computer capacity 
through networking instead of by buying 
more mainframe computers. 

The road to enterprise networking is 
not open and clear, however. There is a 
sad lack of standards in some critical 
areas, (For a look at an evolving standard 
for network storage, see the text box 
“Enterprising Storage” on page 218.) 

Where standards exist, many vendors 
insist on providing proprietary products. 
For example, the bridges at both ends of 
a communications line must be from the 
same vendor. You must pick one vendor 
for each line you use. Fortunately, the 
bridges that connect LANs are moving 


away from these requirements. 

Network management is closer to stan- 
dardization. As enterprise networks ex- 
pand, management becomes critical, and 
companies are demanding standards. By 
the end of the decade, all enterprise-net- 
work management solutions will prob- 
ably support SNMP, perhaps side by side 
with a vendor's proprietary solution. 

Overall, the future is bright for enter- 
prise networking and the industries re- 
lated to it. Businesses need networks that 
connect all their operations. These net- 
works provide a means for using data- 
base servers, E-mail, group-productivity 
software, bridges to other systems, and 
gateways to the company mainframes. 

The industry has reached critica] mass 
in enterprise networking. The concept 
will spread and drive growth throughout 
the small computer industry. All that re- 
mains is to see how fast the growth will 
be and where it will take us. 8 


Wayne Rash Jr. is a contributing editor 
for BYTE and a principal and technical 
director of the Network Integration Group 
of American Management Systems, Inc. 
(Arlington, VA). He is coauthor of two 
books for business network users: The 
Executive Guide to Local Area Net- 
works and The Novell Connection. You 
can contact him on BIX as "waynerash, " 
or in the to. wayne conference. 
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Northgate makes it safe to buy 
business computers direct. 


_— lor your 24-hour business. 
-—— ... Many companies dont realize 
the importance of ‘round the clock 
technical support . . . until they need 
it. But, chances are, you or someone 
you know has had questions about 
computing after normal oífice hours. 
If you purchased your systems from 
one of our competitors, you probably 
had to wait to get help. Time-wasting, 
Inefficient. Costly. 


A Tryon business hotline service 


Northgate treats you right! Across 
town or around the world, Northgate's 
business customers have a special 
hotline that gives immediate 24-hour 
access to Northgate's team of technical 
experts. Compare this with our 
competitors. Many have limited hours 
(like 9 a.m. to 2 pm. on Saturdays; 
closed Sundays), some won't answer 
the phone during lunch hour and 
close up shop at night. While others 
offer little or no support at all. 


You're never far from prompt, on-site 
service. When a quick phone call 

to our 24-hour hotline doesn't resolve 
the problem, well dispatch a service 
technician to your office ...at Northgate's 
expense for one year. To make our 
service even better, we recently signed 
a contract with the nation's largest 
provider of on-site computer service 
and repair. With over 5000 trained 
technicians at over 400 service loca- 
tions, we can get help to your door 
faster than you ever thought possible. 


Northgate's commitment to customer 
service and support caught the attention 
of the 1990 Microcomputer Marketing 
Council who selected Northgate as 

the first winner of the Association's 
Service and Support Award. When you 
buy from Northgate, rest assured we're 
here to serve you— in person —all day, 
every day. And the call’s always on us. 


Fram aur spectacular SlimLine 3865X 
ta our our powerful Elegance 486™ 
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file servers, Northgate backs them ail 
with quality in every respect. 


You'll see this quality in our award- 
winning products. For instance, 
Elegance 486/33 was recently voted 
"Desktop Computer of the Year" by 
readers of both InfoWorld and BYTE! 
Seven "Editors Choice" awards from 


PC Magazine eight Computer Shopper 


“Best Buy" awards and three InfoWorld 
recognitions are additional fe that 
our systems are as good as the service 
that stands behind them. 


Quality systems through manufac- 
turing and testing. As a manu- 
facturer, Northgate does not 
subscribe to the industry trend 

of taking shortcuts in technology 

to boost performance gains and keep 
prices down. Rather, we thoroughly 
test components for compatibility. 
performance and value. In fact, if 
you were to order a hundred of our 
machines with the same configuration, 
every one would have the exact same 
performance. From hard drives all the 
way to our ALPS keyboard switches. 
And every stop in between. No “parts 
of the month” surprises or compati- 
bility problems. We stake our 
reputation on it. 


Unparalleled compatibility with your 
current industry standard systems 
and software. We've invested hundreds 
of thousands of dollars to make sure 
our systems are compatible with 
MS-DOS, OS/2, Novell? Banyan, UNIX, 
SCO and other software. It's no wonder 
why many major software developers 
use Northgate to design, develop and 
"debug" their new software. 


Dollar for dollar, Northgate is your 
smartest business decision. No doubt 
you can pay less for computers. And 
you can certainly pay morc. But 

you won't get the product, performance, 
service and support that has 
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positioned Northgate as the new 
industry leader. No matter what the 
price, you just 
can't buy better 
than Northgate. 


Free pre-purchase consultation. 
Nobody spends thousands of 
dollars on systems during the first 
phone call. You know it, we know 
it Instead, we offer a no-obligation 
pre-purchase consultation with 
one of our highly-trained Technical 
Consultants. You won't get 
high-pressure tactics or 
commission-hungry aai a 
Just friendly assistance in matching 
your business needs with the 
appropriate Northgate solution. 


CALL TOLL-FREE 


800-345-8709 


NUSA AND CANADA 


Major corporations, volume purchasers and 
government agencies call 


Stromal Buses Accounts: 60-49-0099 


Notice to the hearing impaired: 
Northgate has TDD capability. Dial 800-535-0602 


MORTHGATE 
COMPUTER 
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“Smart Tools For Business”™ 


7075 Flying Cloud Drive, 
Eden Prairie, Minnesota 55344 
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For Small bd rin 
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* Pop-up Menu & Windows Option 
* Easy to Install and Use 

* Rapid Data Transfer 

* User Upgradable Memory 

‘ Reliable Automatic Switching 

* NoPCRAM Memory Required 

* Toll-Free Technical Support 

* 45-Day Money-Back Guarantee 


Printer sharing Solutions 


Model | Total PCs/ ry | Printer | Save Money by Sharing 
Name Ports | Printers | Available | Selection $ / Buffer | 


Office Resources: 
| | m j Printers and other expensive peripherals 
- Pop-up |$495/ 256KB! are idle the vast majority of the time. Buffalo 
6 Ser. 1 Par. Conibi ation | Menu $595/1MB | boxes facilitate efficient utilization of these 
———— devices, and reduce the need to purchase 
Any -_ [od Up mr /256KB| more of them. 
| 8 Par. i Ser. Combination Menu $595 / 1MB Bufo boxes further improve productivity 
| y allowing easy user access to all shar 
ny - | Popupor |$295/256KB peripherals. Wilh a buffer, all users can 
2 Ser, 2 Par. | Co 
Ux bi 


$295 / 256KB | release their PCs to continue working. 
$395 / 1MB 

$295 / 256KB BUE-FAL L 
$395 / 1MB 


Pop-upor |$245/256KB| 
Buttons | $345 / 1MB | US and Canada Toll-Free: 


Gm mme (800) 345-2356 


Buttons | $395/ 1MB | Simultaneously send print data and quickly 
å 
Serial 
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Buttons 
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DOWNSIZING: 
BANE OR BOON? 


Downsizing can save money, increase efficiency, and take advantage of 
the unused power in personal computer networks 


BOB RYAN 


ant to start a fight? You could 
ride into the Democratic Na- 
tional Convention on the back 
of an elephant or wear a Mi- 
crosoft T-shirt to the IBM company pic- 
nic. Or you could simply stick your head 
inside your company’s MIS department 
and say, “Downsizing!” 

Like multimedia and object-oriented, 
downsizing has quickly established itself 
as a buzzword of the 1990s. It also shares 
with these terms the property of being 
pregnant with meaning and almost mean- maon " TELE Mtl 
ingless at the same time. Nevertheless, = dria E. LS PATRIA 
many people think that it is the most im- (= UN. dus a 
portant trend in computing today and VES EUM 
that it will shape the future of business 
computing tomorrow. So, what is it? 


Er 


Defining Downsizing 

Different people mean different things 
when they talk about downsizing. To the 
most dyed-in-the-wool personal com- 
puter enthusiast, it means scrapping 
every computer that can't fit on a desktop 
in favor of personal computer-based 
LANs. It also means scrapping the staffs 
that support such machines. Naturally, 
people in MIS are not terribly thrilled 
with these attitudes. In fact, many asso- 
ciate the term downsizing with these atti- 
tudes and disparage the term. 

For my purposes, I wil) define down- 
sizing as the migration of mainframe- 
and/or minicomputer-based applications 
to a platform that consists primarily of a 
network of personal computers. This 
definition does not imply that all applica- 
tions migrate off the larger machines or 
that personal computers supplant any 
larger machines. Em à; 

Most people in the industry prefer the  — -— =- 
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term rightsizing (moving applications to 
the most appropriate platform) to the 
term downsizing. But downsizing is by 
far the more flamboyant term. Conse- 
quently, it is the one that has caught on, 
Companies downsize for many rea- 
sons. Some are trying to save money. 
Others are trying to increase operational 
efficiency. And still others are trying to 
take full advantage of their personal 
computers, Whatever the reason, down- 
sizing wouldn't be practical without the 
convergence of a number of factors. 


Building Blocks of Downsizing 
The concept of downsizing is founded on 
three pillars: capable technology, attrac- 
tive economics, and changes in the role 
of MIS in business. The technologies 
that make downsizing viable begin with 
processor technology. Powerful proces- 
sors—such as the ones in the Intel 386/ 
486 line, Motorola's 68030 and 68040, 
and the many flavors of RISC—make 
desktop computers today as powerful as 
the mainframes of 10 or 15 years ago. 
Likewise, the inexorable advances in 
memory-chip integration and storage 
speed and capacity have given rise to 
$5000 systems that match the capacity of 
the $500,000 systems of five years ago. 
Clearly, the hardware available on the 
desktop is more than up to the task of 


BYTE ACTION SUMMARY 


Whether you call it downsiz- 
ing or rightsizing, it is the 
cause of many nightmares 
among MIS people. Justified 
or not, they fear losing con- 
trol of company data. Down- 
sizing's purpose is to move 
applications to the most ap- 
propriate platform, whether 
its a mainframe or a micro- 
computer, not to replace 
everything with personal 
computers and demolish MIS 
departments. Better use of 
people, machines, time, and 
money is the intent, if not al- 
ways the result. 
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crunching the largest applications. 

Although hardware is vital, it has been 
the advances in other technologies that 
have MIS directors thinking about down- 
sizing. In the past few years, local- and 
wide-area networking have developed to 
the point where it is conceivable to use 
them as platforms for mission-critical 
applications. 

Inprovements in routing and bridging 
technologies and effective network man- 
agement have made it simpler to connect 
LANs, and technologies such as frame 
relay and switched megabit data services 
make it possible to interconnect geo- 
graphically dispersed LANs. 

In addition to networking, the explo- 
sion in microcomputer-to-minicomputer 
and microcomputer-to-mainframe links 
makes it relatively painless to integrate 
desktop computers with the so-called big 
iron. This provides you with a way to tap 
into information that resides on larger 
machines. 


Clients and Servers 

A desktop machine can't tap into a main- 
frame database unless the machines are 
speaking the same language. Microcom- 
puter-to-mainframe links and network- 
ing are only part of the solution. They 
provide thc communications circuits, but 
the systems still need to speak the same 
language. Increasingly, this language is 
Structured Query Language (SQL), the 
lingua franca of the downsizing world. 

SQL is the most popular way to con- 
struct and query databases in minicom- 
puters and mainframes. DB2 from IBM 
(Armonk, NY) supports it, and so does 
RDB from DEC (Maynard, MA). It is 
also the foundation of all versions of Ora- 
cle from Oracle Corp. (Redwood Shores, 
CA). Therefore, SQL provides a stan- 
dard method of accessing most of the 
large corporate databases in the world. 

In addition to wide support, SQL has 
one other characteristic that makes it 
ideal in a downsizing situation: It lets you 
separate the application requesting the 
data from the application that handles 
data storage and retrieval. SQL lets you 
query a database engine from any type of 
application. All the querying application 
needs to do is to construct a valid SQL 
query; the engine handles the request and 
returns the proper data. 

With this division of labor, the data- 
base engine is called the back end or 
server; the application that accesses the 
database is called the front end or client. 
Taken together, these terms describe one 
of the hottest paradigms in data process- 
ing today: client/server computing. 

MIS takes its position as the guardian 


of the corporation’s data quite seriously, 
and for good reason. Without the con- 
trols that guarantee the coherency and 
validity of its data, a business would very 
quickly find itself operating blind, with- 
out the information its needs to make 
correct decisions. 

The key aspect of client/server com- 
puting 1s that it keeps all your data in a 
central, controllable location (or loca- 
tions) while providing access to this data 
to anyone who requires or merits it. Cli- 
ent/server computing keeps MIS as the 
guardian of corporate data, yet relieves it 
from having to be the sole provider of ap- 
plications that access that data. Now ap- 
plications development can devolve to the 
department, the workgroup, or even the 
individual. In fact, with many commer- 
cial applications now sporting SQL, ac- 
cess to corporate data can be more wide- 
spread than ever before. 

Recognizing the significance of client/ 
server computing, a host of companies 
are providing the hardware and software 
that support it. Most of the software sup- 
port comes from database vendors, such 
as Gupta Technologies (Menlo Park, 
CA), Oracle, and Revelation Technol- 
ogies (New York). In addition to provid- 
ing SQL databases, these companies also 
provide connectivity to minicomputer 
and mainframe databases. 

On the hardware side, the most per- 
ceptible evidence of the significance of 
client/server technology are the so- 
called superservers. These machines are 
designed to act as fast, high-capacity 
database servers on a LAN. Companies 
pursuing this strategy include NetFrame 
Systems (Milpitas, CA), Compaq Com- 
puter (Houston, TX), Dell Computer 
(Austin, TX), AT&T Computer Systems 
(Morristown, NJ), DEC, Parallan Com- 
puter (Mountain View, CA), and Tricord 
Systems (Plymouth, MN). Superservers 
are important in downsizing, because in 
many cases they can replace departmen- 
tal minicomputers. It is estimated, for 
example, that 20 percent of Tricord's 
sales are related to downsizing. 

While client/server databases usually 
present data that appears logically to re- 
side at one location, the reality can be 
quite different. Advances in distributed 
database technology now make it possi- 
ble to store the pieces of a logically co- 
herent database in different physical lo- 
cations. Thus, you can store the data 
used most often by dispersed depart- 
ments at the local sites without losing the 
view of the database as a logical whole. 
As it turns out, the language most often 
used to define a distributed database is— 
you guessed it—SQL. 
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Money Matters 

Even with al] the technology in place, 
downsizing wouldn't be attractive if it 
couldn't save an organization a lot of 
money. Personal computers on a price/ 
performance basis have always been far 
cheaper than larger systems, with the gap 
widening every year. It's only been in the 
past few years, however, that personal 
computer networking technology has 
evolved to where it's possible to take ad- 
vantage of the cost savings inherent in 
downsizing. Given that the saving exits, 
there are still many reasons why compa- 
nies prefer not to downsize. 

The most important reason for this is 
that companies do not want to lose their 
enormous investments in mainframe and 
minicomputer technology. As a result, 
many companies defer any decisions on 
downsizing until they reach the point 
where they have to upgrade or change 
their current environment. Then down- 
sizing becomes a viable alternative to 
continued investment in mainframes and 
minicomputers. 


The New MIS 

The final pillar of the downsizing con- 
cept is the changing definition of MIS in 
the corporate world. For 30 years, the 
job of MIS has been to centralize and di- 
rect the use of computer assets in the cor- 
poration. Corporate computing decisions 
were driven by MIS; if an application or 
platform didn't fit the needs of MIS, it 
wasn't implemented. 

When the IBM PC arrived on the scene 
in 1981, it did not greatly upset the order 
of things. For the most part, the tasks it 
performed fell outside the purview of 
MIS, so it was tolerated, if not wel- 
comed. That view changed as personal 
computers and persona] computer soft- 
ware became more powerful. The great 
advantage of combining sophisticated 
spreadsheet models with data from the 
corporate database became obvious. 

Naturally, MIS departments were re- 
luctant to permit widespread data access 
by programs they had not developed, 
fearing for the integrity of the data the 
corporation needed to function. The re- 
sult was an impasse that still exists today 
jn many organizations. 

However, some MIS organizations be- 
gan investigating how they could provide 
wider access to corporate data without 
compromising its integrity. À few years 
ago, such a search might have been fruit- 
less, but today it is hard to miss the tech- 
nologies that permit such access. 

Downsizing is often initiated outside 
of MIS—whether by individuals desper- 
ate for access to corporate resources or 


by chief financial officers desperate to 
save on capital expenditures. But a new 
kind of MIS department is needed to 
make downsizing work, one that em- 
braces the concept that the data it guards 
does the most good when it is made ac- 
cessible to as many people (with a legiti- 
mate need) as possible. 


The Case for Downsizing 


Fred Meier knows downsizing. As man- 
ager of system architecture at Gates Rub- 
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ber, he is instrumental in moving much 
of the processing performed by the Den- 
ver-based manufacturer from large sys- 
tems to Novell-based LANs. “We have 
an IBM mainframe and a fleet of IBM 
8100 distributed processors," says Meier. 
“The fact that the 8100 is being discon- 
tinued was the catalyst [for the downsiz- 
ing efforts]. We had to select another 
platform. As it happened, LANs and mi- 
cros came together at the same time, so 
we jumped on the LAN bandwagon.” 
continued 


Fi farmat 


JW 
487, Sea 
482, 398 
483,87? 
485,588 
489, 585 


RETETEI 
Lise 16 of Fy 1 


SOLA MICRO UPS. 
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ON YOUR POWER PROBLEMS. 


Sola Micro UPS is the economical power 
protection product that'll make light of 
even the most serious blackout. State-of- 
the-art design keeps your sensitive elec- 
tronic equipment fully functional through 
every type of power line disturbance. 
That means no more loss of valuable 

data, or damage to your systern's 


components. 


Micro UPS is one of many Sola 
products designed to communicate 


your system's power status. 


NOVELL. 3Com. (v, Microsoft. 


1717 Busse Rd., Elk Grove Village, IL 60007 
800/TRY-SOLA ext. 1006 


Cirele 279 on Inquiry Card. 


& ww QM OS Shee. Serna 


SOLA 


SEPTEMBER I99| - BYTE 229 


DOWNSIZING: BANE OR BOON? 
SS ee 


According to Meier, Gates hopes to re- 
place its 8100s with LANs from Novell 
by 1995. But the company's downsizing 
strategy does not include eliminating 
the mainframe. "Many people believe 
downsizing means the elimination of the 
mainframe, and we don't agree with that 
definition,” says Meter. “We have way 
too much money invested to eliminate 
the mainframe. Our mainframe will be 
another server. We thus preserve our in- 
vestment in the mainframe.” 

Meier is more comfortable with the 
term rightsizing than with the term down- 
sizing. "We'll let processing evolve to the 
right size," he states. “I don't want to 
imply that we want to get rid of the main- 
frame; it's a beautiful thing [when] used 
properly." 

“We'll always have some things that 
we will run on a central processor," 
Meier says. "I don't necessarily mcan a 
mainframe, but we have a lot of things 
we want to run centrally. Our company 
is centrally controlled and centrally 
planned, so we want to do all of our plan- 
ning and invoicing and accounting cen- 
trally. Today, and maybe for a long time, 
the mainframe seems to be the proper 


platform to do that central stuff on." 

John Cummings of Turner Construc- 
tion is also building a system that reflects 
how his company works. Based in New 
York, Turner is the nation's largest gen- 
eral contractor. Much of its work takes 
place in field offices, which track the 
progress and costs of projects. 

In 1985, to reflect the distributed na- 
ture of its business, Turner made the 
strategic decision to depart from an unre- 
sponsive and difficult network of 25 IBM 
Series/1 minicomputers connected to an 
IBM 4341 mainframe and implement a 
series of networks using Vines from Ban- 
yan Systems (Westborough, MA). The 
networks are connected via a Banyan 
Wide Area Network. Turner uses Ad- 
vanced Revelation from Revelation Tech- 
nologies io implement applications once 
handled by the larger systems. 

According to Cummings, the main- 
frame at Turner will soon be expend- 
able. “We're currently in the process of 
bringing the final applications off the 
mainframe. ..payroll and HR [human 
resources)," says Cummings. “The 
hardest part [of downsizing] is getting 
the final large applications onto the net 


The Old and the New 

While Gates and Turner are actively mi- 
grating applications from large systems 
to personal computer-based networks, 
Joe DeRiggi takes another angle on 
downsizing. As director of systems de- 
velopment at the accounting firm of Peat 
Marwick, DeRigpi isn't migrating exist- 
ing applications to personal computers 
and networks. 

“Downsizing is probably not the cor- 
rect term for what we're doing,” says 
DeRiggi. "We arc developing on net- 
works and PCs what we would normally 
have developed on the mainframe.” Ac- 
cording to DeRiggi, 50 percent of new 
development at the company is targeted 
at personal computers and networks. 
These applications are traditional data- 
processing systems (e.g., accounts re- 
ceivable and payroll). 

Like Turner, Peat Marwick is imple- 
menting a distributed-processing strat- 
egy. “A great many people mistake dis- 
tributed processing for decentraliza- 
tion," says DeRiggi, "but you can really 
have a highly centralized organization 
with a distributed system. It is just a 
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DOWNSIZING: BANE OR BOON? 
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ms and standards.” 

"We still have the mainframe here, 
and, basically, everything gets consoli- 
dated here," DeRiggi continues. "Much 
of what we do is stil] done here, and these 
other things [personal computer-based 
networks] are subsystems of that. We'll 
always have a consolidation ability here; 
we'll always maintain control over the 
whole procedure— we develop all the net- 
work software here; we retain the code; 
we distribute executable modules. It's 
not as if we are totally decentralizing the 
organization. We're just distributing the 
processing." 


The Effects of Downsizing 
Depending on your point of view, down- 
sizing is either a blessing, a curse, or 
something in between. According to Paul 
Zorfass, an analyst for IDC, "the effects 
of downsizing [on mainframe and mini- 
computer makers] have already shown 
up. IBM and DEC are not getting the 
growth they are used to in big systems. 
The user base can't absorb products as 
rapidly as before." 

Zorfass thinks that this change is a 
consequence of a desire “not to add to 
mainframe capacity." Meier concurs: 
“We told our management that we were 
going to try hard not to increase the ca- 
pacity of our mainframe." Such strate- 
gies will directly affect the companies 
that supply large computer systems. 

The effects on companies that adopt 
downsizing can be far-reaching. It can 
mean an end to the long wait for applica- 
tions from MIS. More important, ac- 
cording to Zorfass, is the fact that “users 
want control of the organization respon- 
sible for the operating systems they rely 
on for access to data, future growth, and 
application programs.” 

Meier says downsizing will "radically 
affect the end user" at Gates. “Not only 
are we changing the hardware, but we're 
changing our philosophy of what DP is. 
Our strategy is to eliminate the central 
[MIS] staff as we know it today. There 
will probably be more programmers than 
ever, but they will be working in the end- 
user departments or at the divisional 
level, not at the corporate level." 

One of the big effects of downsizing is 
to expand the role of MIS in directly sup- 
porting individuals. As more companies 
sec the strategic value in giving more and 
more people access to information, MIS 
will have to figure out how to support all 
of them while maintaining the integrity 
of the corporate database. 

Zorfass sees downsizing as one way to 
"partition MIS into more manageable 
and cost-effective units." He further 


states that much of traditional MIS is 
"not anxious to have that happen." 

One reason may be that MIS is reluc- 
tant to part with the type of service that 
comes with big iron. As Meier says, 
"[Downsizing] is a brown-bag, roll- 
your-own operation. If you go into it with 
the mentality that, ‘OK, I've got a prob- 
lem, I'm going to call the supplier, and 
he'll send three people to fix this,’ that 
won't do. You have to do it yourself." 

Not all MIS organizations oppose 
downsizing. In many companies, it is the 
MIS department that is actively pursuing 
it. According to DeRiggi, at Peat Mar- 
wick, "the drive came from the MIS de- 
partment." Of course, he adds, "I real- 
ize that that is atypical." If desktop tech- 
nology continues to expand the range of 
solutions it makes available, Peat Mar- 
wick might not be atypical Tor very long. 

One effect that everyone concerned 
with downsizing agrees on is that it saves 
money. "In constant dollars, it will save 
money," says Meier. DeRiggi is more 
specific: “We spent about a million and a 
half dollars over two fiscal years to equip 
up for five years. Any one of these [soft- 
ware] systems would have cost many mil- 
lions more to do in the traditional way." 


Scope and Future 

Putting a number on the downsizing phe- 
nomenon is impossible at this date. As 
Zorfass puts it, "there are no good num- 
bers." DeRiggi thinks that companies 
actively downsizing are “still a very 
small minority, primarily because the 
world tends to resist change." 

Although DeRiggi sees many MIS or- 
ganizations adopting personal computers 
and networks as a development platform, 
he does not see many using them as a pro- 
duction platform. However, while it may 
be a minority, the number of companies 
pursuing downsizing will undoubtedly 
increase. As Zorfass says, "A lot of com- 
panies don't want to admit that they are 
thinking about it, but I'm sure it comes 
up in every meeting where users talk to 
the mainframe shop." 

Will downsizing eventually lead to a 
world without mainframes? Perhaps, but 
that's not the point. Downsizing is about 
having your applications run on the ap- 
propriate platforms, be they mainframes 
or microcomputers. When that happens, 
everyone in the organization—manage- 
ment, users, and MIS alike—will get the 
maximum benefits from their computer 
sysicms. B 


Bob Ryan is a technical editor for BYTE's 


State of the Art section. You can contact 
him on BIX as "b. ryan." 
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IS AMERICA 
LOSING ITS EDGE: 


Basic-research labs, long a strong suit for the U.S., are becoming scenes for international competition 


n a 21-acre site near the campus 

of Princeton University, Japan- 

based NEC is quietly hiring se- 

nior-level scientists from U.S. 
research centers to produce the next 
breakthroughs in parallel computing, 
advanced software, and AI. The current 
staff of 35 scientists is small in compari- 
son to the storied American research 
centers, like IBM's Yorktown Heights 
facility, Xerox's Palo Alto Research 
Center (PARC), and AT&T’s Bel] Lab- 
oratories. But Dawon Kahng, president 
of the NEC Research Institute, envisions 
that his staff will soon grow to 60 scien- 
tists and will include some of "the 
brightest young researchers in Ameri- 
ca." Kahng declines to reveal the insti- 
tute's research budget or salaries for sci- 
entists, but there are some reports that 
put the latter at 30 percent above compa- 
rable university figures. 

Even as the U.S. has forfeited market 
leadership in commercial sectors like 
ICs and display technologies, its strong 
suit has continued to be the quality of its 
research centers and the scientists who 
staff them. So, for some, recruitment of 
America's brightest by NEC, Matsu- 
shita, and others symbolizes a threat to 
U.S. dominance in the offices of the fu- 
ture. But for others, like Dr. Michael 
Harrison, professor of computer science 
at the University of California at Ber- 
keley, the Japanese centers represent a 
challenge for U.S. companies to better 
support homegrown technologies. "For 
thc most part, the Japanese centers are 
good. They mcan new money is coming 
in to fund research," says Harrison, who 
has helped to recruit scientists for Matsu- 
shita. 

continued 
I LUSTRATION JOSE CHUZ © 1991 


ALAN JOCH 


i* 1 y* 
Du X^ BP 


SEPTEMBER [991 * BYTE 


233 


IS AMERICA LOSING ITS EDGE? 
aS E] 


Research Erosion 

Threatening or not, the Japanese and the 
Europeans are showing an increased ap- 
preciation—and funding support—for 
basic research in computer hardware and 
software, while at the same time U.S. 
computer scientists, White House advis- 
ers, and lawmakers warn of an erosion of 
American research leadership. 

“The amount of fundamental research 
in this country is way beyond what's go- 
ing on in Japan, but in the last couple of 
years, a lot of big Japanese companies 
have started experimental-research cen- 
ters," concedes John Secly Brown, di- 
rector of Xerox PARC. “This is signifi- 
cant because fundamental research is the 
competitive asset of the United States." 

“The trends are running against us," 
adds Daniel Burton, executive vice presi- 
dent of the Council on Competitiveness. 
"Having established themselves as play- 
ers in a lot of the components markets, 
our [foreign] competitors are now mov- 
ing up to the large systems and into soft- 
ware," Burton adds. 

The next decade could bring stronger 
competition. European economic con- 
solidation next year will mean consolida- 
tion of R&D funds, and Japan continues 
to challenge the U.S., thanks to its abil- 
ity to marshal private and government 
funds. Although Japan hasn't tradition- 
ally had a strong reputation for basic re- 
search, recent efforts like NEC's Prince- 
ton lab may help change that. 

The Council on Competitiveness is 
convinced that America is still strong in 


BUTE ACTION SUMMARY 


Even as market leadership in 
some commercial areas has 
moved out of the U.S., this 
country's strong suit remains 
basic research. Now some of 
the best and brightest of 
America's scientists are be- 
ing wooed away by foreign 
research facilities. Why are 
they going? Because funding 
for basic research is avail- 
able, while U.S. companies 
lose sight of tomorrow in 
their quest for today's dollar. 
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technologies that don't require large cap- 
ital investments after the rescarch stage. 
For example, the U.S. has recently lost 
ground in display technologies, because 
of insufficient investments in underlying 
technologies, and in optical-storage prod- 
ucts, which have high capital needs over 
a long period of time, according to Bur- 
ton. "Had we acted differently 10 years 
ago, we'd be strong or competitive in 
these technologies today," he adds. 
Earlier this year, the National Critical 
Technologies Panel, composed of scien- 
tists and businesspeople appointed by the 
White House, issued the first of what 
will become biennial reports on strategic 
technologies. It concluded that Ameri- 
can leadership has been lost or will be se- 
verely challenged in seven critica] com- 
puter technologies that could determine 
the economic and military viability of 
the U.S. in the years ahead. The NCTP 
report identified the following areas: 


* Massively parallel processing. Saying 
that today's supercomputer is tomor- 
row's desktop system, the NCTP con- 
cludes that the U.S. no longer "has a 
clear lead in nondefense supercomputing 
applications." It notes that Japan's Min- 
istry of International Trade and Industry 
plans to launch a parallel-processing de- 
velopment project next year. 

* Advanced software. The panel con- 
cludes that writing thc next gencration of 
software (including CASE and object- 
oriented programs) remains a painstak- 
ing, labor-intensive task, and the ability 
of American industry to provide high- 
quality, reliable software is in jeopardy. 
The NCTP points to software problems 
that resulted in cost overruns, delays, 
and operational failures in critical de- 
fense systems. Although the U.S. con- 
trols 60 percent of the global software 
market, Japanese companies are chal- 
lenging that position with new code-gen- 
erating operations. 

e Computer simulation and modeling. 
This area is becoming integral to the de- 
velopment of defense, manufacturing, 
and medical technologies. Better simula- 
tion and modeling techniques hinge on 
software design and hardware break- 
throughs. "The United States has main- 
tained a strong position in software, but 
it is losing its edge in certain areas to the 
Japanese, Europeans, and third-world 
nations," the panel concludes. 

* Data storage. To retain its leadership 
in the $50 billion storage industry, the 
U.S. should step up research in thin-film 
recording-head transducers and record- 
ing media, as wel! as holographic ele- 
ments for optical-storage systems. 


The economic stakes are high. Com- 
puter hardware and software represented 
10 percent of the entire U.S. GNP in 
1988. The NCTP notes that growth or 
contraction in computer technologies has 
a ripple effect throughout the American 
economy. Many current computer jobs 
represent the fruition of basic-research 
projects that began decades ago, so defi- 
cits in today’s research may not have 
their full impact until the next century. 


Hybrid Research 

Tomorrow's products will spring from a 
variety of research projects. Some break- 
throughs will come as a result of uni- 
versity and corporate theoretical work 
performed without thought of commer- 
cialization. Other technologies will re- 
sult from applied research carried out en- 
tirely for commercial advantage. 

As public and private research funding 
becomes tighter, hybrid approaches are 
increasingly common, such as Stanford 
University and Silicon Graphies' joint 
work on large-scale multiprocessors or 
the University of California at Berkeley 
and DEC's Sequoia 2000 project. 

Scientists at Berkeley, Stanford Uni- 
versity, and Xerox PARC agree with the 
White House report's assertion that mas- 
sively parallel processing is one of the 
most critical areas for the 1990s. "From 
a research perspective, it's far and away 
thc hardest problem we've had to tackle 
in the last 10 or 20 years in computer 
science," says John L. Hennessy, a Stan- 
ford University computer science pro- 
fessor who carried out pioneering re- 
search in RISC and later founded Mips 
Computer Systems. “The flip side of this 
is that the performance gains could be of 
a comparable magnitude." He adds that 
parallel processing is a perfect candidate 
for research centers because it requires 
long-term efforts and crosses many com- 
puter science disciplines. 

Hennessy's list of critical technologies 
would also include more research em- 
phasis on portable computing, advanced 
user interfaces, and "all the things that 
make the Dynabook vision" a reality. 
“This will be absolutely critical to decid- 
ing what computing will be like in thc 
next decade." His current work involves 
building a large-scale multiprocessor 
that's flexible, easy to use, and uses 
shared-memory programming. "We are 
attempting to say you can build a ma- 
chine that uses a shared-memory com- 
munication mechanism at a scale beyond 
what people have anticipated could be 
built," Hennessy explains. 

At Berkeley, Harrison's research is 
now focusing on programming-language 


PC-MOS 


The Multiuser DOS Platform 
For The '90s 


The 386 and now the 486 microprocessors have 
focused a lot of attention on the multiuser, multi- 
tasking possibilities of advanced PCs. A myriad of 
software and hardware manufacturers are promis- 
ing a new age of multiuser options in the ‘90s. 

But when you take a closer look, only one solu- 
tion focuses on the features you want and antici- 
pates the capabilities you need to use your PCs to 
their greatest potential. That solution is PC-MOS™ 
from The Software Link, the first DOS-compatible, 
multiuser, multitasking operating system. 


À Network Alternative 

The advantage to the PC-MOS shared processing 
solution is its ability to maximize the available 
memory on your PC, taking full advantage of ex- 
tended memory and sharing It with up to 25 users 
on inexpensive terminals or monitors. You can 
share data with the same speed and integrity of a 
network solution without the expense of network 
cards and the waste of under-utilized PCs. And no 
additional Investment Is required to get the multi- 
tasking capabilities inherent in PC-MOS. 


A Network Enhancer 

For affordable network expansion, PC-MOS 
servers can be connected to other servers with 
The Software Link's LANLink or with the PC-MOS 


PC-MOS i$ a rademark of The Software Link. All other products referonced are 
trademarks of their respective companies. Prices, policies and specibcalions subject 
to change wiihoul nobce. 


GATEWAY™ to Novell's NetWare*, This connectiv- 
ity lets a business configure its automation systems 
for departmental efficiency and expand affordably 
as needs grow with LANs or even WANs. 


DOS Compatible 

The PC-MOS alternative is clear: DOS compati- 
bility means your users can continue to use all the 
popular software packages. And that means no 
Investment loss, no retraining and no limitations 
in available applications. 


An Unbeatable Solution 

The next decade of shared processing will be 
clouded with choices. Only one operating system 
was first to offer you DOS-compatible, multiuser, 
multitasking solutions. Only one operating system 
continues to provide unbeatable multiuser solu- 
tions for over 150,000 users. PC-MOS from The 
Software Link. Call today and set your computing 
sights on a more productive horizon. 


THE SOFTWARE LINK 


1-800-766-LINK 
3577 Parkway Lane, Norcross, GA 30092 


(404) 448-5465 FAX: (404) 263-6474 TELEX: 4996147 SWLINK 


VARS and RESELLERS: 
Ask about our Sales Support Program 


GSA Schedule/GSOOK 90 AGS6448 


Circle 302 on Inquiry Card (RESELLERS: 303). 


IS AMERICA LOSING ITS EDGE? 
ie * * 


environments that create composite 
multimedia documents built on top of ob- 
ject bases. “We think that in one to three 
years we'll have something that can be 
used by the CASE industry or for next- 
generation document systems.” 


Funding Vagaries 

Projects now being funded or considered 
for support by the federal government 
address some of these strategic areas. 
The U.S. spends $500 million annually 
for high-performance computing R&D. 

The High-Performance Computing 
Act now pending in Congress calls for a 
nationwide network of supercomputers 
and digital libraries. The Bush adminis- 
tration favors spending $92 million in the 
next fiscal year for such a project. The 
White House has also called for $36 mil- 
lion to fund a Department of Commerce 
program for advanced, “precompeti- 
tive” technologies, which includes some 
computer-related segments. 

But as of 1988, only 0.2 percent of the 
U.S.'s R&D budget went to industrial, 
nondefense-related projects. Japan and 
West Germany allocated 4.8 percent and 
14.5 percent, respectively, of their R&D 
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budgets for the same type of projects. 

The federal government disburses sig- 
nificant portions of its research budget 
through the Defense Advanced Research 
Projects Agency (DARPA) and the Na- 
tional Science Foundation. But research- 
ers say acquiring funding through these 
programs can be a complicated process. 

In the case of NSF, proposals undergo 
peer review, which often works against 
truly innovative projects. "The really 
far-out idea doesn’t necessarily get 
through the review process," says Berke- 
ley's Harrison, who is also a principal in 
Cayenne Systems. 

Harrison believes that DARPA funds 
more innovative work. But the agency is 
understaffed, and its own budget is often 
late. "Even if you do get money from 
DARPA, you often have to raise addi- 
tional funds from other sources to cover 
you during gaps when DARPA is too 
busy to respond to you," he says. 

These funding vagaries discourage 
some scientists. C. William Gear, for- 
merly of the University of Ilinois, says 
that the prospect of having consistent re- 
search money helped motivate him to be- 
come vice president for computer re- 
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search at the NEC Research Institute. He 
observes that Japanese firms have a his- 
tory of long-term vision and stamina in 
research. 

But sparse funds aren't the only prob- 
lem. Scientists say support by American 
corporations is on the decline because of 
too much emphasis on short-term profits 
and a lack of vision. "In some cases, 
there's an inability in corporations to see 
how the mission of the research lab ties 
into the long-term success of the corpora- 
tion," says Hennessy. 

"Maybe the technology transfer job 
[of moving from a research development 
to a commercial product] hasn't been 
done adequately. Sometimes it's hard for 
a company to transfer technologv from 
its research lab to a [commercial] divi- 
sion. Technology can sometimes be spun 
out to a start-up company more easily 
than to another division of a company," 
Hennessy believes. 

Others blame undue conservatism at 
the university level, which draws support 
to onpoing research at the expense of in- 
novative projects. “A fair amount of uni- 
versity research is stuck within a rut," 


says PARC’s Brown. 
continued 
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9025 N. Deerwood Dr. 
Brown Deer, Wl 53223 
(414) 354-8699 
Fax (414) 354-B559 
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g FOR BETTER 


Call Today 1 -800-444-PC90 
Huge PC product line: 286-386-486 


uter I Buyer's G idb - Aug '91 - Named the Iverson 286/12 a BEST 
BU i: This P: was Misery of the lversons we've encountered in its overall high 
aunty of construction and glitch-free operation. 

PC Sources: Feb’91 -lverson486/25: An excellent buy thanks to name-brand components. 
Mu. docu memason is friendly and helpful. 

Computer Shopper - July '91 - Iverson 486/25: In operation, lverson's 486 ran flawlessly 
[with] good all- ‘around performance. 

PC Sources - Dec’S0- lverson386SX/20: Iverson offers the right mix of technical and sales 
advice, a wealth of options, and after-sale support. Circle 156 on Inquiry Card (RESELLERS: 157). 
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IS AMERICA LOSING ITS EDGE? 
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"The research may be theoretical, but 
it still pursues incremental advances in 
old, well-established theoretical prob- 
lems. That can be the easiest way to get 
funded, because you take fewer risks. 
All too often, we create our own commu- 
nities to support our own ideas. We cre- 
ate journals and research groups. And 
it’s easy to conclude we're doing great 
things because we have this community 
behind us," Brown explains. 


Japanese Efforts 

By contrast, Japan's scientists are be- 
coming better trained, and their govern- 
ment and corporations fund more basic- 
research programs. Gear says that Ja- 
pan's reputation for tightly controlling 
dissemination of its technology develop- 
ments is not because of strategic con- 
cerns. For years, “they had little worth- 
while to report,” he says. 

A commitment to basic research is the 
main element of the NEC Research Insti- 
tute's charter. NEC's Central Research 
Laboratories in Tsukuba, Japan, focus 
broadly on a wide range of basic and ap- 
plied industrial research. The Princeton 
facility focuses on fundamental knowl- 


edge basic to future computer technol- 
ogies, according to NEC's Kahne. 

The results of efforts like these are be- 
ginning to pay off for Japan. “Over the 
last six to eight years, Japan has gone 
from being a follower to becoming a 
leader," says Harrison. "It has spent 
money on ambitious projects, and they're 
definitely starting to take a leadership 
role. They've certainly made important 
contributions in logic programming and 
chip technology. They're still way be- 
hind in software, but they're starting to 
tackle the big projects." 

Nevertheless, most of these Japanese 
efforts are small by American standards. 
Researchers see the Japanese centers as 
symbols of an increasingly competitive 
world market for ideas rather than a di- 
rect threat to the U.S.'s strategic posi- 
tion. "How can companies face this chal- 
lenge? Finding better ways to work with 
universities is one way," says Hennessy. 

Harrison, who participated in setting 
the charter for a Princeton-based Matsu- 
shita research center, says that company 
plans to have an open lab, where individ- 
uals can freely publish their results. 
“Naturally, if a [competitive] advantage 


can be obtained, the sponsor will first 
try to lock that up [with a patent]. But 
that's nothing different than what IBM or 
Bell Labs would do.” 

Harrison adds that he is not worried 
that innovative ideas from American sci- 
entists will enhance Japan's position. 
"The universities have been where the 
breakthrough ideas in computer science 
have come, but we find that many Amer- 
ican companies are somewhat indifferent 
to the work that's going on there." 

“The Japanese companies are benefit- 
ing from this work. If any fault is to be 
found, it's with the American companies 
that aren't looking at what's being done 
with our tax dollars in our own back- 
yards. It takes a real effort for the Japa- 
nese to go through the language barrier, 
take the ideas back to their companies, 
assimilate the ideas, and then use them. 
The Japanese are making an effort to do 
that; many U.S. companies are not," 
states Harrison. 


Marinating Research 
As to the future, the implementation of 
the High-Performance Computing Act 


gets high marks from researchers. “It’s 


Write better programs by doing less 


GUI Master (Program Constructor for C++) now available for MS Windows and for OS/2 


If you have lo build sophisticated C++ applications for MS Windows or OS/2 

PM you can considerably improve your programming throughput both in 

quantity and in quality by using GUI. Master. This set of tools lessens the 

burden ol writing graphical user interface programs so that you, the developer, 

can focus on the application parts 

° Generate the GUI parts 
With the Interface Builder you specify the properties of the visual objects of 
your program. The Inierface Builder then generates the necessary source 
code, the resource specifications and the make file 

* Reuse existing know-how 
The Class Tree with over 85 classes contains a wide range of GUI bullding 
blocks. Anything that could be accomplished through "normal" programming 
can be done if you use GUI. Master. It's just a lot easier 

* Add functionality 
There are features you didn't use to include in your application because they 
were too complex ur time-consuming to program. By using the standard 
GU]. Master classes you can now easily implement things like color dialogs, 
font dialogs and multiple level undo/redo facilities 

* Stay In contro} 
With the Class Browser you can cross-reference, examine and edit all the code 
of your applications 

* Prerequisites 
To use CUI Master (Program Constructor for C++) you must have a Ca-2.x 
compiler and an SDK for the appropriate operating system 

* Documentation 
Over 1200 pages of detailed, fully indexed class descriptions, method 
reference etc. are included 
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« Free code 
Seven functional example programs are supplied with code. They give you a 
head start in building your own Windows or PM programs 

* Free support 
The first full year support is free fur registered users 

* Upgrade from CommonView or XVT 
Special discount available for current CommonView or XVT users. Write or 
fax for details 


Vleermuis Software Research bv 
P.O. Box 2584 
3500 GN Utrecht Fax: Intl. +31 30 31 04 26 


The Netherlands Phone: Intl. +31 30 32 49 44 
Name L= m— wr — |) 
Company nama : 
INCIDAT. om e ede e 
Gil State Zip} -— 1 
Country 
[C] Pay by certified cheque or [.]. (89) O 
Cardno. Exp.datey — . | 
C] OS/2PM US$495.= [ ] MS-Windows US $ 545.- 


[ ] Zortech 2.1x [. | Glockenspiel 2.x [ | Borland C++ 
All product names are registered trademarks of their respective manafucturers 
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DOS 5.0 

An encyclopedia of 
practical information 
for every computer 
uscr. Highly detailed 
explanations make 


this the most 
authoritative DOS 
reference book 
available. The 


friendly, casy to 
understand writing 
style insures thateven 
beginners will grasp 
the fundamentals 
quickly and casily. 
The valuable 
companion disk 
contains dozens of 
practical batch files, 
detailed explanations 
and powerful Lips amd. 
wicks to hel Potens 
the most oul of MS 
DOS 5.0. 864 pages 
with companion disk. 
#B109 ISBN 1-55755-109-X $34,95* 


ACE, 3 >> 

JICp Dy 310p 

Teaches you PC assembly and machine language 

from thc ground up. You'll learn at your own pace 

using the unique simulator which shows you how 

each instruction works as the PC executes it. 420 
pages with 2 companion disks. Also includes evalu- 
ation versionsof A86 Assemhlerand D86 Debugger. 
#1096 ISBN 1-55755-096-4 $34.95 


Sis. 


J: inside & Out 


à; A SIC 
In-depth coverage for all BASIC. QuickBASIC, 
GW-BASIC and Turbo BASIC programmers. Ex- 38 
plains how to use sound and graphics; create help € 53 


Progri ammi Int 


screens and pulldown menus; manage windows in Sg 
BASIC; use ML with BASIC; create business pre- ~# 
sentation graphics; print multiple columns and side- | 8 
ways for professional results and program serial and 
parallel interfaces. Has dozens of demo programs. TA 
and routines you can easily adapt to your own |= 
programs. 600 pages with companion disk. “= 
#B084 ISBN 1-55755-084-0 95 


Available at B Dalton Booksellers, Vialdensottware, and Softeare Etc. end at other bookstores natiorwida. 
e disi -706-1 180. 
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Dept. B9, 5370 52nd Street SE, Grand Rapids, MI 49512 


Orders: 1-800-451-4319 * Phone: (616) 698-0330 * Fax: (616) 698-0325 
In US and Canada add $5.00 Postage and Handing. Foreign orders add $13.00 postage per book. 
Wo accepi Viso, Master Gand or American Express. Call oc write for your froe catalog af PC Books 
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Programming 

The bible for == —— ——] 

Windows : 
programmers. 
Includes the tools you 
need to program 
professional 
applications for 
operation under 
Windows. Contains 
sample applications 
with exhaustive 
documentation and 
background 
information with 
programming 
examples in C. Topics 
include: Using GDI, 
bitmaps and the color 
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palette manager; 


Windows memory is. 
management; the 
DDL (Dynamic Link Libraries) concept and much more. 800 pages with 
companion diskette. #B116 ISBN 1-55755-116-2 $39.95* 
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An a ee of M Technical and programming 
knowledge. Features parallel working examples 
written in Pascal, C, Assembly and BASIC. Explains 
how to use extended and expanded memory, hard 
disks, PC ports, mouse drivers, graphics and sound. 
Also explains memory layout, DOS operations, 
fundamentals of BIOS and TSR programs. 
Includes complete appendices. 920 pages and 2 
companion disks with over | mb of programs. 
#B036 ISBN 1-55755-036-0 $59.95* 


[ & or fast delivery Order Toli Free 1-500-451-4319 ext. 29, or FAX (616) 698-0325 n 


| a Yt m Á— M Ó—ÓÀ J Yes, please rush your free PC calalog 
Apply lo my; J Visa 2 Master Cary. 2 Am.Express / U | have enclosed a check / M.O. 


| 
| | 
| — PC Assembly Language Step by Step $34.95 — PC System Programming $59.95 | 

BASIC Programming Inside & O 34.95 __ Windows System Programming 39.95 

| __ 0085.0 Complete 3 95 | 
| #7 US and Canada add $5 00 Postage and Handing. Foren orders add $13.00 postage per book. | 
| "Foreign orders outside North America add $30.00 per book. | 
ro | 
[ | 
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Let us show you how CarrierNET can make 
| 
| 


printer sharing, file transfer and E-mail, fast, 
-— affordable and best of all “cableless.” Don't 
pay for unnecessary cables in your walls and 
ceilings. Call us today! 
| * Installs in minutcs Only 
a Moveable in seconds 
* Perfect for portables $ 199 
* “Pop-up” menus 
* Toll free technical support 
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TECHNOLOGIES INC 


DEALER INQUIRIES 
WELCOME 


PUT dBASE ON TOP 


Dr. Switch-ASE puis dBASE on top. The doctor speaks 
On top of the charts, spreadsheets, your language 


word processors or an top of DOS ' 

Right where it belongs, on top of any Dr. Switch-ASE supports all of the 
dBASE dialects. So it works directly 

graphics or text program when you from Clipper’ dBASE IIl PLUS: 

need it, Neally tucked away when dBASE IV" FoxB ASE +° and FoxPro 

No need to leam a new dBASE 


you don’t. Dr. Swatch-ASE turns any 
dBASE language program into a 
16-20K RAM resident program. 5o syntax and no new environments 


now you can have dBASE power at to wrestle with. = 
the touch of a key. anywhere, any- When the doctor's in, dBASE ts 
time and (rem any program. on top 


dBASE TSR's Call and place 
easy as ASE your order today! 


With Dr. Switch SF you don't have 212-787-6633 

to be an Assembly language whiz or 
iCcodemavntoeeae ists The. DR. SWITCH-ASE 
Dactor includes an integrated cul — SJ FQ. Ht 

paste feature for transfering data be- 

tween pragrams. It also supparts Black & Wite International lnc. 
both Expanded and Extended mem- PO Box 1040 


Punem Station 
ory and is fully network compatible. New turk NY (0024 O54! 


De Swedicfh (u yach AM Oe Sertich Ori all amd Di Sentch TS RM aor tredemaia od Black L Wiar teen inc 


P other are tradermarks ei eegpobered trademarks od thesi rrpitttive holder 
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one of the most important things going 
on in Washington, from my perspec- 
tive," says Harrison. 

Brown believes that more "marinat- 
ing" of theoretical research with real- 
world business concerns is important to 
future developments. If it does not relate 
to the real world, "there's no point in 
doing radical research," he says. Brown 
advocates close ties between theoretical 
researchers and corporate managers who 
Jointly decide on projects, goals, and de- 
velopment processes. 

"The responsibility is ours to show 
that our research will have an impact. If 
researchers traffic in real problems, they 
wil! understand how to go to the jugular 
of the problem. Then they should be able 
to think radical thoughts on their own 
terms. Innovation comes from tackling 
real problems, like physics did at the turn 
of the century. I'm not backing away 
from theoretical research—I'm just say- 
ing that the work has to bc informed by 
real problems.” 

Brown says that 10 years ago some re- 
searchers at PARC only gave lip service 
to real-world problems. “When we in- 
vestigated AI, we didn't marinate prob- 
lems into the real blood of our examples. 
The trend now is to take the world more 
seriously." He believes this kind of ap- 
proach can be more beneficial to re- 
search than having a federal policy that 
prioritizes technology developments. 

"We don't need the federal govern- 
ment io tell us what's important. We 
need honest reflection about what prob- 
lems really matter. I personally favor 
having each research group take a hard- 
headed analysis and decide if its work 
really matters. This requires some soul- 
searching and soul-wrenching analysis. 
You might realize that you have spent the 
last five years pursuing a problem that no 
longer may be a significant problem. Not 
that the problem has been resolved, but 
the world may have shifted.” 


But at What Price? 

Increased competition or not, the U.S. 
remains the leader in research. “Pockets 
of research excellence exist, and given 
the appropriate support, they will con- 
tinue to do so,” says Hennessy. He adds 
that support for science education is cru- 
cial for future competitiveness. 

But more and more technology will 
come from abroad, no matter how strong 
the U.S. is. As Burton says, "It's not all 
Route 128 or Silicon Valley anymore." m 


Alan Joch is a technical editor for the 
BYTE Lab. You can contact him on BIX 
as "ajoch. " 


How many computers do you 
sec here? Three? Guess again. 


These platforms represent 


FIFTEEN new high-performance 


Northgate SP systems! Every 
one of these systems Is field 
upgradable to faster processing 


speeds by simply replacing one 


power module. It's easy — you 
can even do it yourself! 


Northgate brings you this tech- 
nology for a fraction of the price 


others charge for upgrades. 
Skeptical? Look! 
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Suppose vou 
started out with 
a 386/25 MHz 
system. This 
module delivers 
that power and performance in 
your choice of SlimLine”, Elegance" 
Desktop or Elegance Vertical 
Power Platforms. Want to Upgrade 
in the future? Well buy your 

25 MHz module back and send 
you the more powerful upgrade 
modulc. Every power module has 
64K RAM cache included ... all 


for an unbeatable price! 


Upgrade to 386/33: 
send us your 386/25 


module and ONLY .... $34000 


Upgrade to 386/40: 
send us your 386/25 


module and ONLY .... 364900 


Ungrade to ik 
send us your 386/23 
module and ONLY... .. $/4900 


Upgrade to 486/33: 
send us your 386/33 


> $ 00 
module and ONLY . . . . 999 d 
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Power 
Module 


Video RAM 


Never before has the computer world 
been presented with the options, flexi- 
bility and economies of Scalable Processing 
(SP) architecture. Its a Northgate original, 
developed to meet the wants and needs 

of computer users like you. 


SP eliminates your future equipment 
concerns. And secures the value of your 
investment. Want to equip your depart- 
ment with lower cost 586 systems with 

an eye toward moving into 486 processing 
in a year or so? SP is your only low cust, 
high performance answer. 


Three Platforms, five Power Modules 
^. fifteen systems in all! Northgate 

has an SP system to meet every applica- 
tion. Start by selecting the platform you 
need. Space-saving Slimline, full size 


Receptor 


e Upgrade Cost Barner 


Co-Processor 
Socket 


Processor 


64K Cache 
(256K Optional) 


Power 
Module 


Up To 32MB SSS p. 
RAM;64MB — ^ | 
In Elegance i 
Vertical 

Power Case 


Elegance Desktop, or for use as a file 
server choose the Elegance Vertical 
Power platform. All three accept any of 
the five power modules: 386/25, 33, 40, 
486SX/20 and 486/33 MHz. 


100% field upgradable ... dollars 
back, too! Some others make you send 
your system back for upgrading. What a 
time waster! Northgate SP systems can be 
upgraded right in your office or home. You 
can cven do it yourself with just a serew- 
drives (detailed instructions provided). 
Want a coach? Call Northgate ‘lech Sup- 
port any time day or night. (We're here 

24 hours a day, 7 days a week.) One of 
our experts will guide you through it. Phone 
call and service are free! And anytime you 
upgrade, well pay vou real dollars for 

your old module! 


You Cant Make A Mistake With A Northgate! 


every day! You get industry-leading tech 
support, full parts/labor warranties — 
one year on systems, five years on OmniKevs. 
And our free overnight shipment of replacement 
parts policy. Now... 5000 technicians out of 
400 locations nationwide arc on call to service 
Northgate systems — FREE for one year! 


Northgate takes the risk out of buying 
direct — 30 day No Risk Trial! Well custom 
configure your SlimLine or Elegance SP. Use 

it for 30 days. If you have even a shadow of 
doubt about your purchase, well buy it back for 
every penny you paid. No questions asked! 


Call today and we'll help you select the 
Northgate SP platform and processor option 
that best mects your needs: 386/25, 33 & 
40 MHz, 4865X/20 or 486/33 MHz in Slim- 
Line, Elegance Desktop or Elegance Vertical 
Power cases, Add hard drives — 40MB to 
1.2GB. Monitor options include 14" VGA 
Mono or Color, 147 167 and 19" SVGA. Get 
more RAM, extra floppies, a modem, a tape 
backup and morc, And every system gives 
you an affordable upgrade path. You just can't 
ELGE mistake eis tone! 


Nesey aa is here to serve you all day, 


Y flim Compaq high prices! 


Tivo Main System 

Boards... Three Cabinet 
Styles... Five Power Modules. 
Northgate Gives You The Choice 
Of 15 Upgradable New Systems! 
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Compare Northgate's 386/33 
To 486/33 Upgrade Price 
With ALR, AST and Dell! 


Northgate Upgrade Price: $999.00! 
That's right. You can soar all the way 
from a 386/33 to a 486/33 for only 
$999.00 with processor trade int Now 
lets take a look at what the other guys 
charge. Ready for an eye-opener? 


AST Suggested Retail AFTER 
Processor Trade In $3695.00! 
Sounds a little pricey doesnt i? But 
that's the figure AST tells their dealers 
they should charge to upgrade a 386/33 
with 2MB of memory to a 486/33 with 
4MB of RAM. Over THREE ANDA 
HALF TIMES Nordhgates price! 


ALR Suggested Retail $2495! Want to 
make an ALR 386/33 into a 486/33 
Business VEISA? You can get a piggy-back 
module thar will take you there, but it's 
not cheap. An ALR dealer will charge you 
up to $2495,00 for the favor. TWO AND 
A HALF TIMES Narthgate's price! 


DELL $1999.00! Their sales reps 

will tell you "theres a lot of valuc here at 
Dell” It doesnt show in their prices. 
Youll fork over $1999.00 to upgrade a 
Dell 386/33 to a 486/33. If you paid the 
$299.00 they charge for 32K cache in 
your Model 325P, kiss it goodbye! Dell's 
486/33 has NO external cache memory 
capability and they wont buy back the 
module ar the now worthless cache card! 
And these guys made a big to-do over 
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SlimLine" SP Platform Features: 


* 2MB of RAM on matherboard; expandable to 32MB 

* 64K SRAM read/writc-back cache 

© Edsun Continuous Edge Graphics (CEG) 

© 1.44MB 3.5" floppy disk drive {1.2MB 5.25* optional} 

© Small footprint (16.5" square x 4.25" high) SlimLine 
case with room for two exposed and one internal 
half-height devices 

* "Three full-length [6-bit and two halfdengrh 8-bit slots 

* Integrated! IDE hard drive and floppy drive controllers 

a [ntegrated f6-bit SVGA 

* One parallel and two serial ports 

* Intel and Weick math coprocessor support 

* 150 wait power supply 

* Omnikcy keyboard 

æ MS-DOS 3.3 or 4.01 and GW-BASIC ac MS-DOS 
Version 5 and QUICKBasic installed 

e OA Plus Diagnostic and utility software 

a Microsoft® Windows™ and mouse 

æ FCC Class B certified 


Elegance Desktop or Vertical 


Power SP Platform Features: 

a 2MB of RAM on motherboard; expandable to 
J2MB in Desktop, GAMP in Vertical Power Case 

* 64K SRAM rcad/urite-back cache 

* 1.44MB 3.5* floppy disk drive (1L.2MB 5.25" optional) 

* [6-hit SVGA adapter 

* Desktop Case with 200 watt power supply and 
room for three exposed and two internal half-heighr 
devices; OR Vertical Power Case with 220 watt 
power supply and room for three exposed and four 
internal system half-height devices 

* 7 expansion slots 

* Onc parallcl and two serial ports 

* Intel and Weitek math coprocessor support 

* Omnikcy keyboard 

e MS-DOS 3.3 or 4.01 and GW-BASIC or MS-DOS 
Version 5 and QUICK Basic installed 

s QA Plus Diagnostic and utiliry software 

+ Microsoft® Windows™ and mouse 

s FCC Class B cenified 

SlimLine 


SP Platform — ORE 3189900 
Elegance Desktop 


SP i Lus een rne $2]9900 


Par SPP... 234900 


Charge it to your Big 'N' Credit Card Or Lease It 
24 HOURS EVERY DAY 


At Low Monthly Rates! 

800-345-8709 
peronea agen call Netoal Bade Account: OOS 9-00099 
Fax your order! B00-323-7 [82 
Notice ta Hearing lenpmicd- Nertherir has TEM) capebbry. Dai 800-535-0602. 
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“Smart Tools For Business” 
7075 Firing Cloud Drive, Eden Prairie, MN 55344 


CALL TOLL-FREE 


Developers: 


Eoc Up Your Profits 


We have the key for protecting your 
software profits and your copyright. 


Software piracy's a crime! What it can do 
to a developer's profit margin is shameful. 
The cost of development and marketing 
products demands you receive the 
revenue you are entitled to. 

We have the solution. 


eCustom hardware and software for each 
developer 


eEncrypted interrogation routines and debug 
disablers. Over 140 language interfaces available. 


e Available active read/write memory and on-board 
microprocessor provide the ultimate protection 


; M 


eKeys for PC "compatibles," Macintosh, 
and RS-232C standard 


eTotal compatibility, reliability and end 
user satisfaction 


We have the key. 

Call us for more information 

or a demonstration package. 

1-800-843-0413 

NOB MICROPHAR noi ech 
MICROPHAR, I Ie FRANCE, To 1179821 -21 Fax: 33-1-46-24-76-91 MARKETINE, INL 

For Distributors in: 
*BELGIUM, E28 (091 21 1117) 9600-] Southern Pine Blvd. 
"HUNGARY. PolyWare Kit CRDI) a Sere om Charlotte, NC 28217 
TIAE: d Ha EN Tel: 704-5239500 FAX: 704-523-7651 
*SCANDINAVIA, Microphar Nordic (45 5351 70 33) Hours: MorrThurs: 8:30-7:00, Fri: 8:30-5:30 ET 
SWITZERLAND SAFE ( 1 3 Ih Open late to better serve our west coast clients. 
“THE NETHERLANDS, Infotic (015 15 88 37) Se Habla Espanol 
- *UNITED KINGDOM, Clearsoft (091 378 91 91) 


For Europe, zirela 256 on Inquiry Card. | For America & Pacific, circle 257 on Inquiry Card. 


Office Aut 


ation Softy 


are 


The office of the future will be driven by software that lets people work together efficiently and effectively. 
anies provide office automation software for a variety of platforms, including MS-DOS, Macintosh, and Unix. 


The following com 


AFCAD Systems, Inc. 

51 Cragwood Rd. 

South Plainfield, NJ 07080 
(908) 769-7400 

fax: (908) 769-7403 

Circle 1168 on Inquiry Card. 


Hauppauge, NY 11788 

(800) 388-2337 

(516) 231-5400 
fax:(516)231-7378 
Circle 1169 on Inquiry Card. 


Applix, Inc. 

112 Turnpike Rd. 
Wesiborough, MA 01581 
(508) 870-0300 

fax: (508) 366-9313 

Circle 1170 on Inquiry Card. 


AT&T Computer Systems 
100 Southgale Pkwy. 
Morristown, NJ 07960 

(800) 247-1212 

(201) 898-8000 

fax: (201) 644-9768 

Circle 1171 on Inquiry Card. 


Blake Technologies, Inc. 

10 Park Place 

P.O. Box 440 

Butler, NJ 07405 

(201) 492-5060 

fax: (201) 492-2740 

Circla 1172 on Inquiry Card. 


2 Wall 5t. 

Technology Park 

Billerica, MA 01821 

(508) 294-6000 

fax: (508) 671-3635 

Circle 1173 on Inquiry Cord. 


Corp. 

301 Route 17 N 

Rutherford, NJ 07070 

(800) 828-7660 

(201) 935-3400 

fax: (201) 935-6355 

Circle 1174 on Inquiry Card. 


Customized Software Support 


5839 Willow Crest Dr. 
Pinson, AL 35126 
(205) 681-2115 
oes 1175 on agina 


15 Donore Sq. 

San Antonio, TX 78229 
(512) 342-8687 

fax: (512) 342-1710 

Circle 1176 on Inquiry Cord. 


Date General Corp. 

4400 Computer Dr. 
Westborough, MA 01580 
(800) 328-2436 

(508) 366-8911 

fax: (508) 366-1299 

Circle 1177 on Inquiry Cord. 


Datapoint Corp. 

8400 Datapoint Dr. 

San Antonio, TX 78229 
(B00) 334-9968 

(512) 699-7000 

fax: (512) 699-7920 

Circle 117B on Inquiry Cord. 


Decathlon Data Systems 
P.O. Box 17940 

Boulder, CO 80308 

(303) 440-9000 

fax: (303) 440-9099 

Circle 1179 on Inquiry Cord. 


Deerfield Systems, Inc. 

221 Elizabeth St. 

Utica, NY 13501 

(800) 356-8170 

(315) 797-1805 

fax: (315) 733-7494 

Circle 1180 on Inquiry Cord. 


Digital Equipment Corp. 
146 Main St. 
Maynard, MA 01754 
on 493-5111 
fax: (508) 493-8780 
Circle 1181 an Inquiry Card. 


DPEC, Inc. 

1679 Old Henderson Rd. 
Columbus, OH 43220 

(800) 223-3732 

(614) 457-0577 

fax: (614) 457-1105 

Circle 1182 on Inquiry Card. 


East Hampton Industries, Inc. 


81 Newtown Lanc 

P.O. Box 5069 

East Hampton, NY 11937. 
(800) 645-1188 

(516) 324-2224 

fax: (516) 324-2248 

Circle 1183 on Inquiry Card. 


EDP System Services, Inc. 
19905 Scriber Lake Rd. 
Lynnwood, WA 98036 

(800) 827-4055 

(206) 771-3796 

fax: (206) 778-3702 

Circle 1184 on Inquiry Card. 


Enable Software, Inc. 
Northway 10 Executive Park 
Ballston Lake, NY 12019 
(800) 888-0684 

(518) 877-8600 

fax: (518) 877-5225 

Circle 1185 on Inquiry Card. 


Evolution 1, Inc. 


6727 North Black Canyon Hwy. 


Phoenix, AZ 85015 

(602) 433-2600 

fax: (602) 433-2601 

Circle 1185 on Inquiry Card. 


Financial Technologies, Inc. 
555 Willow Ave. 

Cedarhurst, NY 11516 

(516) 569-5767 

fax: (516) 295-0348 

Circle 1187 on Inquiry Cord, 


875 Via de la Paz 

Pacific Palisades, CA 90272 
(213) 454-7679 

fax: (213) 459-3544 

Circle 1189 on Inquiry Card. 


Hewlett-Packard Co. 

3000 Hanover St. 

Palo Alto, CA 94304 

(800) 752-0900 

(415) 857-1501 

Circle 1190 on Inquiry Card. 


IBM Corp. 

Old Orchard Rd. 

Armonk, NY 10504 

(800) 426-2468 

(914) 765-1900 

Circle 1191 on Inquiry Card. 


ICL Business Systems 

9801 Muirlands Blvd. 

Irvine, CA 92718 

(714) 458-7282 

fax: (714) 458-6257 

Circle 1192 on Inquiry Card. 


IIS Technologies, Inc. 

275 Matheson Blvd. E 
Mississauga, Ontario, 
Canada LAZ 1X8 

(800) 263-9673 

(416) 890-2773 

fax: (416) 890-6789 

Circle 1193 on Inquiry Card. 


Impact Software 

12140 Central Ave., Suite 133 
Chino, CA 91710 

(714) 590-8522 

fax: (714) 590-7161 

Cirele 1194 on Inquiry Card. 


Information Management 
Consultants, Inc. 

7915 Westpark Dr. 

McLean, VA 22102 

(703) 893-3100 

fax: (703) 893-3489 

Circle 1195 on Inquiry Cord. 


Inner Media, Inc. 

60 Plain Rd. 

Hollis, NH 03049 

(800) 962-2949 

(603) 465-3216 

fax: (603) 465-7195 

Circle 1196 on Inquiry Cord. 


Inteck, Inc. 

720 South Colorado Blvd., 
Suite 820 

Denver, CO 80222 

(303) 759-5511 

fax: (303) 758-8011 

Circle 1197 on Inquiry Card. 


P.O. Box 4036 
Meridien, S 06450 


Cirele 1198 on Inquiry Card. 


LANshark Systems, Inc. 
6502 East Main St. 
Reynoldsburg, OH 43068 
(614) 866-5553 

fax: (614) 866-4877 

Circle 1199 on Inquiry Cord. 


1420 North Claremont Blvd. , 
Suite 102A 

Claremont, CA 91711 

(714) 625-7961 

fax: (714) 625-7968 —— 
Circle 1200 on Inquiry Card. 


P.O. Box 3655 

5113 North Executive Dr. 
Peona, IL 61614 

(800) 373-6742 

fax: (309) 689-2911 

Circle 1201 on Inquiry Cord. 


55 Can 


[ennt MA 02142 

(617) 577-8500 

fax: (617) 693-1299 

Circle 1202 on Inquiry Card. 


285 Riverside Ave. 
Westport, CT 06880 
E 222-6677 
fax: (203) 222-5872 
Circle 1203 on Inquiry Card. 


Mediline Service Corp. 
1736 East Sunshine, es 215 


am "882-5516 
fax: (417) 883-2711 
Circle 1204 on Inquiry Card. 


Metz Software 

4018 148th Ave. NE 

(800) 767.6292 

(206) 641-4525 

fax: (206) 867-9089 

Circle 1205 on Inquiry Cord. 


Micro Perfect Corp. 
New York, NY 10122 

fax. Q12) $20.85" 

Circle 1206 on ius 


9763 West Pico Blvd., Suite 300 
(213) 785-0081 

fax: (213) 785-6644 

Circle 1207 on Inquiry Card. 


Mitsubishi Electronics 


fax: (714) 220-2731 —— 
Circle 1208 on Inquiry Card. 


Motorola Commercial Systems 


Cupertino, CA 95014 
(800) 556-1234, ext. 165 
pe 366-4000 
fax: (408) 366-4402 
Circle 1209 on Inquiry Card. 


fax: (814) 455-7701 
Circle 1210 an Inquiry Card. 


Circle 121 1 Pei Ek SET 


9940 Barnes Canyon Rd. 

San Diego, CA 92121 

(619) 452-9400 

fax: (619) 452-2427 

Cirele 1213 on Inquiry Card. 


Circle Ml oa is lnquig ard 


Palsoft 
ai ae Padre Island Dr., 


Corpus Christ TX 78411 
(512) 854-8788 

fax: (512) 853-1541 

Circle 1215 on Inquiry Card. 


Power Up Sure Corp. 
2929 C. 

P.O. Box $500. 

San Mateo, CA 94403 

(800) 851-2917 

(415) 345-5900 

Circle 1216 on Inquiry Card. 


Natick, MA 01760 
Circle 1217 on Inquiry Cord. 


SS Pat d Alicia, Suite 111 


na Hills, CA 92653 
a 4) 768-5000 
fax: (714) 768-3120 
Circle 1218 on Inquiry Card. 


erent Cini cel 
2200 Wilson Blvd., Suite 307 
Arlingion, VA 22201 

(703) 525-6200 - 

Circle 1220 on Inquiry Card. 


(414) 461-1222 
fax: (414) 461-9917 
Circle 1251 on Inquiry Card. 


Software Solutions, Inc. 
dm Hwy. 29S 
awrenceville, GA 30244 
aon 418-2000 
fax: (404) 962-0778 
Cirela 1252 on Inquiry Card. 


SOLVE Inc. 
2323 West Fifth Ave. 
Columbus, OH 43204 
(614) 488-189) 


South Ware Innovations, Ine. 
555 Stage Rd. 

P.O. Box 2797 

Auburn, AL 36831 

(800) 547-4179 


- (205) 821-1108 


fax: (205) 821-1146 
Circle 1254 on Inquiry Card. 


Stalned Glass Softwure, Inc 
750 Sylvan Ave., Suite 34 
Mountain View, "CA 94041 
(415) 968-5000 

Circle 1255 on Inquiry Card. 


Supermicro Business Systems 


P.O. Box 802251 

Houston, TX 77280 

(713) 465-6375 

Circle 1256 en Inquiry Card. 


A BORRAR 
2085 Stoppard, 


Willowdalc, Ontario, 

Canada M2J 1V7 

(416) 499-3288 

fax: (416) 492-9192 — 
Circle 1257 on Inquiry Card. 


Systems Solutions, Inc. 
2001 West Camelback Rd., 
Suite 400 

Phoenix, AZ 85015 

fax: (602) 242-4747 

Circle 1258 on Inquiry Cord. 


Target Systems Corp. 

33 Sen Post Rd. W 
ariborough, MA 01752 

(800) 233-3493 

(508) 460-9206 

fax: (508) 481-9187 

Circle 1259 on Inquiry Card. 


Unisys Corp. 

P.O. Box 500 

Blue Bell, PA 19424 

(215) 542-2239 

Circle 1260 on Inquiry Card. 


Voyager Systems, Inc. 
35 Constitution Dr. 
Bedford, NH 03102 
(800) 634-1966 
(603) 472-5172 
fax: (603) 472-8897 
Circle 1261 on Inquiry Card. 


Wang Laboratories, Inc. 

I Industrial Way 

Lowell, MA 01851 

(800) 835-9264 

(508) 459-5000 

Circle 1262 on Inquiry Cord. 


WordPerfect Corp. 
1555 North ^ Technology Way 
Orem, UT 84057 
(800) 321-4566 
rn 225-5000 
fax: (801) 222-4477 
Circle 1263 on Inquiry Card. 


Inclusion in the resource P 
Mrd be taken asa BYTE 


believed fa hea bree at the 
time of writing, bur BYTE cannot 
be responsible for omissions, 
errors, or changes that occur 
after compilation, 


EEF 


ELEX ELECTRONIC FILING - THE DOCUMENT IMAGING SYSTEM 


The ELEX Electronic Filing System 
(EEF) is a hardware/software system 
designed to reduce the frightening 
volumes of documents that burden 
businesses on a daily basis. As paper is 
eliminated, transactions are made ina 
fraction of the time required by tradi- 
tional means, costly storage facilities 
are reduced, data security and integrity 
is enhanced, and work quality and 
quantity is increased. These factors all 
give companies and individuals the 
competitive advantage they need to 
excel in the business environment of 
the 90’s. 


Filing vs. Archiving 


Document image processing is a new 
technology which has just begun to 
evolve. The myriad of hardware 
devices on the market, and the lack of 
an industry standard protocol for 
communicating between them, make 
the integration of an electronic filing 
system a formidable task. And without 
an intelligent software to control all 
aspects of the storage, management, 
and retrieval of documents, the filing 
system will be nothing more than a 
micro-fiche machine in disguise. 


With these considerations in mind, EEF 
was designed as a turn-key solution 
which relieves the clients of all the 
intricacies involved in integrating a 
truly functional electronic filing 
system. Its flexible design allows 
continuous and smooth upgrade as the 
users needs grow and change. 


Open Architecture 


EFF is designed as a totally open 
architecture system. Rather than being 
a closed package, EEF is composed of 
building blocks defined by their area of 
electronic filing functionality. These 
blocks are not bound to specific hard- 
ware/software limitations. As such, 
they can be combined in a variety of 


' forms on each of the following operat- 


ing platforms, to achieve optimal 
satisfaction of an application's specific 
demands: 


* Asingle user workstation under the 


DOS or the OS/2 operating system. 


* A local area network - Novell 
NetWare 286 and higher or any 
MS DOS compatible network. 

* Ahost computer under the UNIX, 
VAX/VMS or IBM AS/400 system 
with a PC connection. 


Document Managet, Retrieval 


mm is uicem SGL Image 


l _ Printer, , Plotter, High Res. Display, 


EEF didis 


The EEF system opens a vast new 
world of opportunities for you. The 
possible applications are limitless, and 
to name a few: 


e Automatic Fax Routing 

* Work Flow Management 

e Banking Signature Verification 

* Medical Records Management 

* Legal Case Management 

* Personnel/Human Resource System 
* [nsurance Claims Management 

* Mortgage/Loan Management 

e Contract Management 

* Engineering Department 


EEF Entry System 


For prospective clients wishing to step 
ahead with Document Imaging solu- 
tion, we propose an Entry System, 
encompassing in one package the full 
range of functions necessary for 
implementing electronic filing. 


The system components are: 


Hardware 

* Intel workstation with 386 CPU, 
8 MB RAM, 500 MB Hard Disk with 
Disk Caching controller. 

e Reflections 1GB Multi-function 
Optical drive. 

* Fujitsu 3096E 400 DPI, 20 PPM 
scanner with 50 sheets ADF. 

* HP Laser Jet III 300 DPI, 8 PPM 
printer. 

e 19" High-resolution (1664x1200) CRT 
display. 

e Hardware compression, image 
manipulation and video printing 
technologies. 


Software 


The EEF software license including: 


e 5GL Document Imaging Solution 
Generator for quick implementation 
of filing problems. 


* Generic Work Flow Data and Image 
management system. 


e 20 Hours of Prototyping and Appli- 
cation Support Services. 


Total cost for the complete Entry 
system is US $35,000. 


EEF Implementation 


Fax your specifications and we will 
prototype your application within 
weeks, to demonstrate the ease of 
development with EEF's 5GL 
Document Imaging Solution 
Generator. 


ELEX INFORMATION SYSTEMS 


USA: 125-127 North 4th Street Philadelphia, PA 19106 LISA Tel 800/536-ELEX Fax 215/627-2342 
EUROPE: 65, Rue de Lausanne 1202 Geneva Switzerland Tel + 41-22-738.11.88 Fax + 41-22-738.11.90 


Trademarks: DOS, OS/2, Microsoft Corp; Net Ware, Novell, Inc.; UNIX, SCO Corp; AS/400, IBM Corp; VAX/VMS, Digital Equip. Corp. 


Circle 108 on Inquiry Card. 


InfoWorld And BYTE Readers Go To The “Polls” Both Agree... 


Northgate Elegance 486/33 Voted 


"Desktop Computer Of I he Year"! 


ho ever thought a direct 
marketing company could take 
away /nfoMorld's highest honor 
from IBM* Compaq"or Apple"! 
They dominated the voting 
for a decade. But when 
the 1990 election was 
over, so was their dynasty! 
And a new champion 
was crowned: Northgate 
Elegance 486/33. 


A 


Then, BYTE Readers Voted Elegance 
“Desktop Computer of the Year”! 
Shortly after InfoWorld 

readers spoke, BYTE 

readers went to the polls. 

They overwhelmingly 

voted for Northgate, 

saying they'd rather have 

Elegance 486/33 on their 

desktop than any other! 


Sce Us At 


fHooth 8852286 
“ly The Sands 


PC Magazine Adds To The Glory. 
Elegance Wins "Editors Choice”! 
“A sure winner in its class,” raved 
PC Magazine. The editors F -97 
just couldnt say enough — || $| 
great things: "Clear ! zd 
documentauon, excellent 
service policies, top 
name components and 
fine performance. tt 


| 2 "ILI 
Vegans ie 


EDITORS’ 
CHOICE 


Fall Comdex! 


When Industry Experts And Users 
Speak Out, No or end Gets he Vote! 


here are two different 
kinds of Northgate 
buyers: (1) The repeat 
customer who knows 
hell receive first rate treatment 
from Northgate and docsnt 
hesitate buying again and again; 
(2) The first time buyer who calls 
Northgate because he just hasnt 
found the right vendor despite 
all his shopping and comparing. 


At Northgate, the search ends, 
And it ends with the buyer 
finding what he truly wants. 

A company that cares for 

him. Who wont let him 

down no matter what. When 
Northgate makes a commitment, 
you can count on it. We deliver! 


“Northgate stops at nothing to please 
its customers; " Sounds like a company 
slogan, doesnt it? But we didnt say it; 

PC Magazine did! In their “Service and 
Reliability Survey, the editors also said: 
"Northgate is the hands-down winner 
when it comes to customer loyalty? * 


We dont just build computers, we 
build trust. ‘To earn your business, we 
work harder. Smarter. Longer. In fact, our 
24-hour, 7-day-a-weck toll-free technical 
support inspircd Dr. Jerry Pournelle to 
call it: "the standard other mail order 
computer companies must match." '* 


We were the first to offer free over- 
night shipment of replacement parts — 
more proof that your needs come first at 
Northgate. Of course, our systems are 
backed by a full one-year parts/labor 
warranty; 5 years on OmniKey" keyboards. 


The nation's largest computer repair 
service company with 5,000 technicians 
now serve you from over 400 locations. 
On site service is FREE for one year! 
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From your very first phone call to 


Northgate ... you'll know you're dealing 
with a company that forever puts you first! 


Use Elegance RISK FREE for 30 days! 
If your Northgate doesnt get your vote, well 
buy it back at full price. No questions asked! 


Northgate Elegance Base System Features: 
* Intel®486/33 MHz processor 
+ 64K SRAM icad/ write-back cache 
+ 4MB RAM (IMB RAM on 386 Base System); 
sto 8MB on motherboard: 16MB total 
with 32-bit memory card 
+ 1,44MB 3,5" floppy drive (1.2MB 5,25" optional) 
+ Weitek" coprocessor support 
$ One 32-bit, six 16-bit and one 8-bit slots 
+ One parallel and two serial pors 
* Desktop case with 200 watt power 
supply OR optional Vertical Power 
with 220 watt power supply 
© Award-winning OmniKey keyboard 
è Hercules compatible monochrome video adapter 
+ MS-DOS 3.3 or 4.01 with GW-BASIC or 
MS-DOS Version 5 with QUICK Basic installed 
€ Microsoft* Windows™ and mouse on systems 
with 2MB RAM or more 
+ FCC Class B certified; Novell certified 
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Elegance 486/33 
4MB Base System Prices Start From Only: 


$394.90 nent 


Elegance 486/25 
4MB Base System Prices Stan From Only: 


5324900 zem 


Elegance 386/33 
IMB Base System Prices Stan From Only: 


1899" ecm 


Elegance 386/25 
IMB Base System Prices Sun From Only: 


LOS oan 


Design your own configuration! 
Northgates award-winning 486/33 and 25 
MHz systems come in a wide range of 
configurations to suit your particular 
needs. Add hard drives — 40MB, 80MB, 
100MB, 200MB, 300MB, 600MB, 1.2GB. 
Monitors — 14" VGA Mono or Color, 14" 
SVGA, 16" SVGA, 19" VGA. Also available 
is our Award-Winning Elegance line of 
386/33 and 25 MHz systems. Call 
Northgate for specifics! 


Call Toll-Free 24 Hours Everv y 


800-345:870 


ii thiet € urchasers 
National Business Accounts: DUU. HO 0090 
FAX your order! 800-323-7182 


Notice to the hearing impaired: Northgate has 
TDD capability. Dial 800-535-0602. 


Call For More Information On Our 
486/33 And 486/25 EISA Systems! 


ACHTPGATE 
CUNDUTER 
» SISTERS MC 


“Smart Tools For Business™ 


7075 Flying Cloud Drive, Eden Prairie, MIS 55344 
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SOLUTIONS FOCUS ; cnoup scugpuLERs 


GETTING 


GROUPS on 
CHEDULE 


The BYTE Lab tests ou’re undoubtedly all too familiar 
f with telephone tag, the game of re- 

16 group schedulers peated return calls played by two 
colleagues whose work schedules 

for Mac, PC, are out of sync. A similar game gets going 
and Unix clients on a grand scale when you try to line up 


several staff members for meetings. 
If your staff is already on a network— 


RICK GREHAN, over 60 percent of BYTE’s readers are— 
HOWARD EGLOWSTEIN, you can benefit from group-scheduling 
TOM THOMPSON, software. If your company doesn’t have a 


AND TOM YAGER LAN, perhaps it’s time to consider one. 


After all, at the heart of any network is a 
collection of shared data files. You may already be keeping your schedule and 
appointment book on your personal computer, so taking the step to a shared cal- 
endar on the network is logical and can resolve many scheduling headaches. 

This month, the BYTE Lab examines group-meeting schedulers for Macin- 
tosh, PC, and Unix clients. These packages help resolve scheduling conflicts for 
both people and resources. (See the table for a list of key features.) 

Group schedulers serve as BBSes: public locations where you post meeting an- 
nouncements. They also provide on-line appointment calendars that interact with 
each other. When you want to call a meeting, you enter an appointment in your 
calendar and attach the names of the others involved. Most packages immediately 
notify all attendees of the planned meeting and give them a chance to accept or 
reject the proposed time on the spot. 

The schedulers have different ways of handling meeting conflicts. Some exam- 
ine the other participants’ calendars and show you conflicts before you set a meet- 
ing time. Others find open times on everyone's schedule and propose a mecting 
time. 

Many packages integrate E-mail to facilitate the negotiation of meeting times. 
In our experience, E-mail is essential in the process of scheduling, accepting, 
rejecting, and rescheduling meetings. It lets you tell participants why a meeting 
must take place, not simply when and where. 

Most of these programs work by organizing participants into groups. When 
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BYTE ACTION SUMMARY 


E WHAT GROUP SCHEDULERS ARE 
Network-aware software that 
helps managers find common 
meeting times and resolve 
uduniling conflicts. 


LIKES 

The better packages 
automatically find meeting times 
that fit into everyone's schedule. 
They sdy notify 
participants of proposed 

meetings and let each accept or 
reject the time. Some packages 


also include E-mail and project- 
tracking functions. 


B DISLIKES 
Most packages support only one 
system platform. Planisoft supports 
Mac and PC clients. 


E RECOMMENDATIONS 
Planisoft is the only choice if you 
have Mac and PC clients. For PC 
LANs, CaLANdar, Higgins, and 
Right Hand Man II are all good 
choices. We recommend Meeting 
Maker for Mac-only LANs. 


you schedule a meeting, you can enter 
the workgroup's name as the attendee 
rather than list all the individuals; the 
scheduler will do the rest. Some group 
schedulers include project-tracking fea- 
tures as well; many let you attach explan- 
atory notes to meeting notifications. 

All packages provide some means of 
informing participants when a meeting 
or deadline is approaching. Nearly all 
the PC packages include a pop-up notifi- 
cation TSR program; some of the Mac 
applications include a notification INIT; 
and the Unix programs use standard 
Unix facilities to handle notification. 

We found 16 products that support 
Mac, PC, or Unix clients, but none sup- 
ports all three. Planisoft supports Mac 
and Windows clients only, leaving the 
Unix users in your group out in the cold. 
WordPerfect Corp. was working on Mac 
and Unix versions of its WordPerfect 
Office LAN at press time. Until such 
products arrive, users in heterogeneous 
computing environments have few choices 
(see the text box “Interoperability: 
Where Group Schedulers Fall Short" on 
page 257). Planisoft was the only product 
to support Windows at press time. Many 
other vendors should have Windows ver- 
sions by the time you read this. 

We tested these programs on three in- 
terconnected test-beds: a NetWare 386 
LAN with Gateway 2000 386SX, Com- 
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The better group schedulers iet you assign resources to meetings, automatically search personal schedules for common 
meeting times, and immediately notify all participants of a proposed meeting so that they can accept or reject it. Ease of use 
is perhaps the most important criterion of all; see the main text for our impressions (& = yes; O = no; N/A = not applicable). 
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ystem 6.0. ystem 
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Microsoft Mail 
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paq Deskpro, and Tangent 386 clients; Not All Smooth Sailing common to the DOS-based group sched- 


an AppleShare/LocalTalk LAN with 
several Mac nodes; and the Unix Lab's 
thin-wire Ethernet LAN, which includes 
Sun, Altos, and Multimicro worksta- 
tions. We created a hypothetical firm and 
simulated the process of initiating, mov- 
ing, and rescheduling meetings that 
would occur during the life of a project. 
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BYTE's latest reader survey shows that 
35 percent of BYTE readers who have ac- 
cess to a LAN use some type of group- 
ware package, group schedulers being 
among the most common. That doesn't 
mean, however, that they had an easy 
time getting these products to work. 
Intimidating installation procedures 


ulers often had us reaching for our Net- 
Ware administrator manuals. The net- 
work administrator must install these 
programs and manage the resulting data 
files as old memos pile up. Fortunately, 
almost all the packages provide tools to 
archive or delete old schedules. 

Not all group schedulers are casy to 


* Versions lor oc: Mail, NetWork Courier/Microsolt Mail, and MHS avadable. 


a Administrator only 


use, either. That's a problem, because 
group schedulers depend on everyone's 
participation. Even easy-to-use packages 
will have to overcome people's resistance 
to change. To avoid disruptions, you 
should keep using your current schedul- 
ing system as your staff comes up to 
speed with the group scheduler. 

Group schedulers are a natural step for 


Unix systems, which already have some 
built-in multiuser applications, including 
E-mail and a calendar program that lets 
you send yourself E-mail reminders. 
Programs like the calendar manager in- 
cluded with Sun's Open Windows Desk- 
Set applications bundle carry forward 
this idea. For free group-scheduling ca- 
pabilities, however, you still need to turn 
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s Requires Microsoll Mari (51185 for 10 usare) 


to external applications. 

The Mac incorporates AppleTalk net- 
work protocols, so the network admin- 
istrator need only add the appropriate 
scheduling software, typically an INIT 
and a desk accessory (DA). As with 
DOS, the network administrator must 
take on the duties of adding groups and 
users and backing up the data. 
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Ease of use distinguishes 
CaLANdar from other DOS- 
based schedulers. Here a user 
is editing an appointment 
note. 


y to go over the keriy %00 redesign a required ly 
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aLANdar was the easiest-to-use PC 
package we installed. You create 


users by simply giving CaLANdar the 
appropriate name, password, and tele- 
phone extension. 

Microsystems Software has made Ca- 
LANdar’s display refreshingly unclut- 
tered. The format remains the same re- 
gardless of the operation that you are 


he Unix group scheduler we recom- 
mend highly is Phase II Software's 
ClockWise. This is a text-only applica- 
tion, which means you can run it on 
serial terminals and on PCs running ter- 
minal-emulation software. We were ini- 
tially impressed with ClockWise when 
we reviewed it in December 1990 (see 
"On Becoming a ClockWise Schedul- 
er"), so we won't launch into much detail 


ction Technologies’ The Coordina- 
tor II is an E-mail program with 
group scheduling and a unique project- 
tracking system. The Coordinator goes 
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Js 


performing, and it quickly becomes fa- 
miliar. CaLANdar always displays a cal- 
endar on-screen—a convenience that 
other packages don't offer. 

CaLANdar suggests times for group 
meetings. You choose the participants, 
resources, meeting length, and range of 
acceptable dates. CaLANdar then looks 
through everyone's schedule unti] it 


ClockWise 's text-based 
interface is backed by a 
system of menus and pop-up 
dialog boxes, making it fast 
and easy to use. 


here; the previous review and the fea- 
tures table tell most of the story. 

Phase II Software sent us a small com- 
pendium of “technical notes” that give 
power users the information they need 
to create new calendar-printout style 
sheets, preview calendar printouts on 
DEC and Sun workstations, and perform 
many other functions. This latest release 
is gloriously easy to use and more than 


out of its way to help new users; “getting 
started" mail appears in your mailbox 
the first time you log in. 

The group-scheduling and project- 


finds a time that all the participants can 
meet. You can accept CaLANdar's first 
suggestion or hit PageDown for alterna- 
tive dates. If you try to schedule a meet- 
ing that conflicts with a participant's 
schedule, CaLANdar alerts you by plac- 
ing a C next to the name of that person. 

Each user has two passwords. The 
master password lets you perform your 
day-to-day business by providing un- 
limited access to your data. The guest 
password allows others restricted access 
to your data. You can set systemwide se- 
curity clearance on guest passwords to 
low, medium, or high. The low setting 
allows a guest to view only the top-level 
description of appointments and notes 
and accept or reject tasks and appoint- 
ments. 

CaLANdar's E-mail system, enotes, 
tells you when a receiver reads your note, 
whether he or she deleted it, and whether 
he or she attached a response. Whenever 
you compose an enote, you've got to 
make the first line count: It serves as the 
note's title. Unlike most other programs, 
CaLANdar does not let you archive old 
appointments. 


capable of handling not only group 
scheduling but simple project manage- 
ment as well. Phase II plans to release a 
version of ClockWise for NetWare users 
later this fall. 

A key difference between ClockWise 
and Synchronize (see page 262) is the li- 
censing fee. Each user must have an en- 
try in Synchronize's user database, and 
the license limits the number of entries: 
À five-user license supports exactly five 
users. ClockWise's floating license, on 
the other hand, limits only the number 
of simultaneous users. Since everybody 
doesn't need to use the calendar at the 
same time, ClockWise's scheme is much 
less expensive. A 50-person company, 
for example, could spend over $20,000 
for a 50-user Synchronize license but 
could get by with a 25-user floating li- 
cense for ClockWise and spend just 
$2129. Even the three-user ClockWise 
license lets as many different users man- 
age their schedules as you like, provided 
that no more than three people use 
ClockWise at once. 


tracking applications sit on top of The 
Coordinator's E-mail engine, dividing 
the display horizontally into New Mat- 
ters, Ongoing Matters, Completed Mat- 
ters, I Am Copied, and Calendar Up- 
dates sections. The function of each of 
these becomes apparent as you use the 
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Actual sie ra 
Hardlack — programmable, algorithmic 
response and memory option — all in one 


GLENCO | 
ENGINEERING INC. 


SERVING THE SOFTWARE INDUSTRY SINCE 1979 


270 Lexington Drive 

Buffalo Grove, illinois 60089-6930 
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1-800-562-2543 
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Developers Say. . . 
“Since the Hardlock uses an algorithmic 
response chip, | am assured of the 
highest level of protection. Also, the 
optional programmable memory 
means | can keep custom 
confiqurations in Hardlock 
rather than in a file. | can 
protect my .EXE or COM 
files directly and/or incorporate 
Glenco’s high level language interface routines into my software. 
And, | leel confident I'll have Glenco's support if | use other 
programming languages.’ 
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Accountants Say. . . 
"Hardlock provides our 
company with a healthier bottom 
line. Since our software can't be 
copied, our revenue has steadily 
increased. The unique pro- 
gramming board allows us to 
program the Hardlock in seconds. 
This ensures optimum delivery 
schedules [rom Glenco and a lower 
inventory cost for us. Hardlock's 
field programmable feature 
means a single Hardlock can 
protect! more ihan one product." 


End Users Say... 


""Hardlock allows me to backup my 
software investment. 
| just plugged 
Hardlock into the 
printer card, 
VO connected the 
— printer cable, 
and forgot about il. 
Since Hardlock 
doesn't require a 
battery, | am 
assured of reliability 
` and no down time. 
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HARDLOCK 


The Preferred Protection System! 
1-800-562-2543 
L O 


49-89-5J8B00-20 FAX 49-89-5J8B00-40 
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For a distributor in Europe contact, FAST Electronic GmbH 
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Circle 122 on Inquiry Card. 


GROUP SCHEDULERS 


package. For example, new mail arrives 
in New Matters; old mail moves to Com- 
pleted Matters. 

The Coordinator was surely named for 
its automation of electronic conversa- 
tions. Sometimes, however, this automa- 
tion goes too far. When you respond to 
a request, a pop-up menu asks you to la- 
bel your response Agreement, Disagree- 
ment, or Delegation, among others. If 
you pick Agreement, you’re given a note- 
entry screen that looks like any other ex- 
cept that the system has automatically in- 
serted "I'll do it." as the first sentence. 


This is functionality? 

The Coordinator's group-scheduler 
module (actually a modified version of 
Network Scheduler IT; see opposite) is 
less automated than some other pack- 
ages. It does not automatically find com- 
mon meeting times for you. And to prop- 
erly acknowledge a group meeting 
request, we found ourselves confirming 
it in the personal calendar and then again 
in the group calendar. We discovered 
later that we didn't have to do this: We 
had neglected to do a gather, which pulls 
changes from the personal calendar into 
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nable Software's Higgins handles 
the scheduling of meetings as a vot- 


ing process. When you schedule a meet- 
ing, you present attendees with up to 
three time-slot choices—the program 


E fee let mering “see 


n Technology's Meeting Maker 
does the best job on the Mac. It uses 
a client/server arrangement on an Apple- 
Share server to maintain information. 
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Higgins suggests group 
meeting times and lets 
participants vote for a 
preferred time. The 
appointment log on this 
screen shows meetings for 
the upcoming month. 


makes a best-effort guess at times that 
fulfill your criteria. If you don't like the 
times Higgins has picked, you can 
change them. Meeting attendees can then 
vote on which time they prefer. The 


Meeting Maker's weekly 
calendar concisely displays 
each meeting 's time and 
purpose. The checkmark icon 
indicates that everyone can 
attend one meeling; the "no" 
icon indicates that some 
people can't attend another. 


Meeting Maker supports participants at- 
tached to multiple servers—a feature 
many group schedulers lack. The client 
software uses an RDEV to select the 


the group calendar. According to Action 
Technologies, this is a side effect of The 
Coordinator's built-in widc-arca-nct- 
work capabilities, which permit multiple 
personal and group calendars to coexist 
on the same network. 

Other aspects of the package left us 
feeling as though we were in a maze. 
Some pop-up windows have an "OK" st- 
lection that closes the window. Others 
don't; you have to hit the End key to get 
out of them. The Coordinator is certainly 
a powerful package, but it could use a 
user interface-lift. 


meeting organizer reviews the voting 
process. Alternatively, you can "force" 
a meeting to a specific time, regardless 
of what conflicts you might create. Meet- 
ing attendees can still refuse the meeting 
or they can use Higgins's integrated E- 
mail to discuss the situation with you. 
Higgins is sensitive to the software in- 
terrupt you hook it to. The default value 
is 60 hexadecimal, which created a con- 
flict in our Gateway 3865X test machine. 
We didn't like the way Higgins han- 
dled the arrival order of E-mail mes- 
sages. During testing we sent a mail mes- 
sage to Higgins users that described a 
new project. Later, we scheduled a meet- 
ing to go over the project. The memo we 
attached didn't describe the project —we 
assumed the participants had read our 
earlier mail message. However, Higgins 
delivers messages in a last-in first-out 
fashion, so users who hadn't already 
read the first memo saw the meeting re- 
quest before the explanation message. 


server Mac; a DA provides access to the 
information and displays a weekly calen- 
dar window, where you click and drag to 
schedule activities. 

The menu lets you propose a mecting 
by suggesting when and where it is to 
take place and which individuals or 
groups should attend. A box appears in 
each participant’s calendar window at 
the specified time and date. The descrip- 
tion of the meeting shows within this 
box, so users can examine their week's 
schedule and pick out specific meetings 
at a glancc. 

Meeting Maker immediately alerts 
you to scheduling conflicts. Icons flag 
who can or can't attend, so you can see 
the scope of the problem. Meeting Maker 
notifies potential participants immedi- 
ately. 

Those users who reject a meeting pro- 
posal can provide a lengthy note of expla- 
nation and dicker over a more appro- 
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Interoperability: 


im Lasiak is on a search for the 

Holy Grail. He's trying to find a 

group scheduler for some 7000 

networked Mac, DOS, OS/2, and 
Windows users at Chevron. As system 
analyst at Chevron Information Tech- 
nology, Lasiak researches products, 
makes recommendations, and supports 
users at Chevron's many divisions. “We 
have a 13-page list of requirements for 
calendaring software. We looked at 16 
packages in 26 months and still haven't 
found a true multiplatform calendaring 
product," he says. "Planisoft comes 
close—it runs on Macs and PCs—but 
it’s still not on all our platforms, and it's 
not [entirely] on the server, where we 
can manage it.” 

Other contenders included WordPer- 
fect Office LAN, Meeting Maker, and 
Schedule +. WordPerfect has promised 
to support Unix and Mac clients, but its 
scheduler includes its own E-mail sys- 
tem. "That's a crucial application at 
Chevron. We already have All-in-One, 
PROFS, and Microsoft Mail, and we 


don't want to invite another mail system 
into the network," Lasiak says. 

Schedule+ runs only on Macs, but 
it works with Microsoft Mail to send 
meeting notification messages to people 
who aren't running Schedule +. Chev- 
ron’s DEC All-in-One and IBM PROFS 
users would benefit, but the product still 
doesn’t directly support DOS, OS/2, or 
Windows users. 

The best package on the market, ac- 
cording to Lasiak, is Mecting Maker—a 
Mac-only package. “If it worked with 
Windows, I'd choose it over Planisoft," 
says Lasiak, who likes the product's 
ease of use and flexibility. Instead of 
printing out schedules on 8%4- by 11- 
inch paper, for example, Meeting 
Maker prints Day-Timer and Franklin 
Planner forms that fit into your binder. 

Right now, Planisoft is the closest to 
gaining his approval. “People want cal- 
endaring, but they want it to be simple. 
Planisoft meets our needs to a point. It 
imports and exports database informa- 
tion, does consolidated calendars, and 


Where Group Schedulers Fall Short 


is reasonably fast." Unfortunately, 
Planisoft doesn't provide immediate no- 
tification of calendar changes or a way 
to reject or accept these changes on the 
fly (a new version, in beta as we went to 
press, offers immediate notification). 
And like most group schedulers, Plani- 
soft lets you add new users to a group 
but doesn't update them with a list of 
meetings that the group manager has al- 
ready scheduled. 

Other wish-list items include O5/2 
client support, server-to-server syn- 
chronization for scheduling users at- 
tached to other servers, and the ability 
to see meeting descriptions on thc cal- 
endar screen. Right now, meetings ap- 
pear as colored time blocks; you click 
on each block to see the description. 
Even if Planisoft offers a true OS/2 ver- 
sion, Lasiak still faces the hurdle of 
sending meeting messages to All-in- 
One and PROFS users. Right now, how- 
ever, he just might settle for a package 
that will support all his Mac and DOS 
users. 


priate time. You can reschedule a 
meeting by simply dragging the box rep- 
resenting the meeting interval to another 
day, and, again, the system detects any 
conflicts. Users get automatic notifica- 
tion of schedule changes, and those who 
had accepted the earlier meeting time get 
a cancellation notice and a proposal for 
the new meeting. 

You are notified immediately of a new 
proposal, or you get an alert when you 
sign into Meeting Maker. Scheduling a 
recurring meeting is just a matter of se- 
lecting the meeting interval and hitting 
a button: No copy-and-paste process Is 
necessary. 

Meeting Maker makes scheduling a 
meeting with just one person or resched- 
uling meetings involving groups of peo- 
ple easy. It clearly shows conflicts. The 
package doesn't include an E-mail facil- 
ity, but it should play with any package 
your company uses. We'd like to see a 
Windows version of this product. 


NETWORK SCHEDULER Il & 


owerCore's Network Scheduler II 
is a full-featured group-scheduling 
program. A version of Network Schedul- 
er I comes bundled with Action Tech- 
nologies' The Coordinator II. Several 
other vendors also offer it as an option, 
or you can buy it from PowerCore. 
Network Scheduler H keeps schedules 
for everyone in one database. The func- 
tions treat the entire proup as a unit 
rather than as a series of individuals. The 
program's main screen shows both a 
monthly calendar and a breakdown of the 
current day's activities. Each day of the 
month has visual clues to alert you to up- 
coming cvents, and the daily calendar 
shows hourly cvents in a bar graph. After 
you select a specific day, the appoint- 
ment book shows you the details of pend- 
ing or scheduled meetings. 
You can assign people to workgroups, 


such as R&D and marketing. You can 
also assign shorthand codes to meeting 
rooms and include the room assignments 
in your schedule. Network Scheduler 
tells you when a room is booked. 

Network Scheduler II's user interface 
and command set share the same faults 
we found in The Coordinator. It's easy to 
get lost in a sea of menu screens, and it's 
not always obvious what to do next. The 
abbreviated (18-page) manual shows the 
most important screens and a summary 
of the command keys. 

About the only thing that keeps Net- 
work Scheduler II from being as useful 
as The Coordinator is a lack of built-in 
E-mail. Like The Coordinator, it won't 
automatically find a common group 
meeting time, and it doesn't include The 
Coordinator's unique project-negotiation 
and project-tracking functions. 

continued 
SEPTEMBER 1991] - BY TE 257 


D ata Access's OfficeWorks consists 
of E-mail and a group scheduler. 
The installation process creates a super- 
user ID that you use to install Office- 
Works users. In our testing, the installa- 
tion process created this user but 
assigned a password that differed from 
the one described in the installation 
guide. We called technical support for 
the correct password, and the rest of the 
installation went smoothly. 

OfficeWorks lets you appoint alter- 
nates—users who have limited access to 


ampbell Services' OnTime evolved 
from a stand-alone calendar pro- 
gram to support workgroups. Even 
though it is now network aware, OnTime 
still functions best as a stand-alone 
scheduling package. 

The easy-to-use program includes the 
standard features, such as appointment 
alarms and to-do lists. The primary 
screen is a daily time schedule. A grid 
view shows you a week at a time. Both 
screens show the current and following 
months but don't show you on which days 
you have appointments scheduled. Use of 
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your schedule and who can act on your 
behalf when you're away. That lets your 
secretary keep your E-mail and meeting 
schedule tidy. Alternates can't access 
calendar items that you mark as private. 
OfficeWorks deals with meeting re- 
schedulings cleanly. Some packages 
make you delete the old meeting and 
create a new one, leaving meeting attend- 
ecs wondering what on earth happened. 
When you reschedule a meeting with Of- 
ficeWorks, attendees receive an E-mail 
message labeled “changed meeting” and 


the program's few command keys is intu- 
itive. Even the manual is accessible—a 
slim 60 pages, well organized and com- 
plete. If you like, OnTime will load as a 
TSR, making it instantly available in a 
mere 15 kilobytes of RAM. 

As a group scheduler, OnTime simply 
doesn't make the cut, Users can share 
their personal calendars with others in 
their group, but if someone adds an ap- 
pointment to your calendar, OnTime 
does not tell you until the next time you 
run the package. It also doesn't let you 
book resources, such as a conference 


Planisoft in action. 


Clicking on a colored 
meeting block provides 
additional information 
about it. 
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SD Software's Planisoft runs on 
both Macs and Windows machines— 
something no other product will do. Plani- 
soft manages its information as a shared 
data file that's accessible to all users. We 
installed the package on our NetWare 
386 server and gave the Mac users access 
by way of NetWare for Macintosh. 
You can sipn into Planisoft as a user or 
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a group. The schedule appears in a win- 
dow that displays the current week. 
Meetings show as colored blocks; click- 
ing on them shows either the meeting's 
time and members (if you're logged in as 
a group) or the mecting’s place, func- 
tion, and allocated resources (if you're 
logged in as a user). We'd prefer to have 
this information in the main calendar, 


know instantly what has taken place. Of- 
ficeWorks can also link a program with 
an E-mail enclosure so that, for example, 
an attached graphic is automatically dis- 
played when the recipient opens the en- 
closure. 

You can't assign resources to meetings 
or automatically schedule regular meet- 
ings. Also, you must specify the disposi- 
tion of an E-mail message— whether to 
file it as old mail or keep it as new—be- 
fore you can reply. That amounts to only 
one extra keystroke, but the pop-up win- 
dow that appears when you po to reply to 
a letter leaves you feeling like you've 
done something wrong. 


room, for meetings. 

Unlike the other packages, OnTime 
doesn't let you create workgroups. To 
schedule a group meeting, you choose 
the weekly view. OnTime shows you a 
list of the users who have granted you ac- 
cess to their calendars. You select one or 
more names from the list, and OnTime 
posts the appointment on each calendar. 

OnTime lacks a way to confirm meet- 
ings. If someone schedules you for a 
meeting and you can't attend, you can de- 
lete it from your calendar. But if you do, 
the person who scheduled it won't know 
you canceled unless he or she looks at 
your calendar. OnTime should provide 
some kind of notification. 


rather than having to click on each block 
to see what's going on. Rescheduling a 
meeting requires extra mouse work as 
well: You must go to the group schedule 
to delete the meeting and set up a new 
time. 

Planisoft detects conflicts but does not 
automatically locate available meeting 
times or schedule recurring meetings for 
you, Also, there's no easy way to sched- 
ule a meeting with a single person. Most 
other packages let you do this without 
creating a group. Planisoft requires that 
you create a temporary group consisting 
of just yourself and the other person. 
This is rather clumsy. 

Version 1.21 provides no E-mail facil- 
ity for conversations. The new Mac ver- 
sion 1.3 does have a note-passing feature 
that allows you to communicate with a 
single user and effectively eliminates 
this problem. 

The Mac version handles meeting no- 
tification by running Planisoft in the 
background under MultiFinder or Sys- 
tem 7.0. You pet an alert when the infor- 
mation changes, and you also get audible 
alerts 15, 10, and 5 minutes before a 


This is your dot matrix, This is our new quiet 2624, 
printing printing 


alm TT ^ IL 
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This is the one you' ve been waiting for. 
Panasonic" presents the first of a new 
generation of quiet dot matrix printers. 

The KX-P2624 wide-carriage. < 

It doesn't scream, it whispers. Through multi-part forms, 
those ‘industrial strength’ spreadsheets, and your customer | 
correspondence. And does them all with ease, speed and the superb. | 
reliability we ve built a reputation on. It has all the features you've come to expect 
from the leader in dot matrix printing. And then some. One super letter-quality 
and seven letter- quality fonts. Multiple paper paths. An LCD display. A top speed 
of 300 cps in draft mode, 100 cps in letter quality. A two-year limited warranty on 
parts and labor.* And serene quiet. 

For more information call us toll- free: i ; ‘verre 
1-800-742-8086. Or, better yet, see your sleet daledahanaaiie 


Panasonic dealer. Panasonic OA 


Printers, Computers, Peripherals, 


You'll like what you dont hear. Office Automation 
PQS-BY * Sec your dealer for details. Circle 219 on Inquiry Card. 
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meeting is scheduled. 

Planisoft won't let you schedule meet- 
ings with users attached to other file 
servers. What's more, Planisoft doesn't 
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ost group schedulers for PCs have a 
watchdog TSR that alerts you when 
you have incoming mail or updated 
events. Right Hand Man II is a TSR that 
includes E-mail and other applications. 
Right Hand Man uses as little as 4 KB of 
conventional memory; you can allocate 
about 128 KB of additional memory as 


chedule-- is a Microsoft add-on for 
Microsoft Mail. That limits its ap- 
peal, but if you don't have an E-mail 
package already, it makes Microsoft 
Mail that much more attractive. Sched- 
ule+ manages its information database 
on the file server and supports users 
across multiple servers. A DA lets you 
access this information, which shows the 
current day's activities, a small monthly 
calendar, user lists, and a notes section. 
You can arrange meetings with both 
groups and individuals. For conflict res- 


| "7 
i | , 
| 


ike OnTime, R+R Associates’ 

Shoebox comes in both single and 
multiuser versions. The network version 
breaks your organization into groups, 
and you assign a coordinator to each. 
Only the group coordinator can add and 
remove users and schedule group meet- 
ings. 
Shoebox runs as a 150-KB TSR and 
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notify meeting participants when you 
schedule new appointments; they discov- 
er them only when they run Planisoft and 
check their schedules. 


Right Hand Man Il is a 
full-featured scheduler that 
runs in just 4 KB of RAM. 
This screen shows a meeting 


proposal. 


workspace RAM. 

The program modules include E-mail, 
personal and group calendars, a free- 
form database, a card-file-style data- 
base, a network-aware telecommunica- 
tions package that supports interrupt 
14h, a notepad editor, and a chat facility. 

Right Hand Man supports group and 


olution to work, a1] users must share their 
appointment data by checking the proper 
box in the Preferences menu selection. 
You set up a meeting by selecting the 
day, the meeting members, and the time 
slot by clicking and dragging over the de- 
sired time period. The program alerts 
you to conflicts, but finding out who 
can't make the meeting is unnecessarily 
cumbersome. Once you have determined 
the people with conflicts, however, you 
can nepotiate with them easily using 
Microsoft Mail. 


alerts you to new appointments or up- 
coming meetings when you're not run- 
ning Shoebox as your primary applica- 
tion. The user interface consists of an 
hour-by-hour daily schedule with a list of 
single-key functions displayed across the 
bottom. 

When someone schedules you for a 
meeting, Shoebox puts a message in your 


ASD Software has demonstrated a new 
version of Planisoft that adds this capa- 
bility. It should be available by the time 
you read this. 


resource scheduling, but only the group 
manager can schedule meetings. Re- 
source handling is bizarre: To manage a 
resource, you have to log into the system 
as that resource, so you might find your- 
self running as “Conference Room 2.” 
And when you schedule a group meeting, 
you're given only a single comment line 
to describe the meeting. Any elaboration 
has to be done through E-mail. 

Right Hand Man easily handles old 
mail by letting you file it into special 
mailbox categories. You might, for ex- 
ample, create one mailbox named Sales, 
in which you archive sales messages, and 
another named Advert, where you de- 
posit your old advertising mail. 

Right Hand Man delivers meeting re- 
quests via E-mail, but you can’t respond 
to them with E-mail: You have to switch 
to the scheduler instead. This turns what 
could have been a one-step process into a 
two-step process. 

Despite these flaws, we liked Right 
Hand Man II. Its many integrated appli- 
cations and small program size should 
make it an ideal fit for many offices. 


Schedule+ has a few prominent 
warts. To reschedule a meeting, you have 
to mail a cancellation notice to all parties 
and then reschedule. To set up a recur- 
Ting meeting, you must copy and paste 
the meeting information into the appro- 
priate slots in the coming weeks, which 
scems a tad clunky. Aren’t computers 
supposed to handle this kind of drudge 
work for us? 

Schedule + assumes that you want to 
standardize on Microsoft Mail as your E- 
mail package. If you've already invested 
in another Mac E-mail package, buying 
this one just to obtain group-scheduling 
services won't be cost-effective. 


reminder list with the time, date, meet- 
ing description, and requester's name 
highlighted. You select the message with 
the cursor and press K to agree to the 
meeting or Control-K to decline. Your 
response appears in the requester's re- 
minder list. Unfortunately, Shoebox lets 
you simply delete the message without 
acknowledging it. If you do, the meeting 
doesn't appear on your calendar, but the 
mpeg party has no way of knowing 
at. 


continued 
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The ideal 16-inch ergonomic 
monitor for professional graphics 
and business applications. 
Maximum performance for CAD/CAM, spreadsheets, databases, 
WYSIWYG word processors and desktop publishing. Designed for 
PCs and Macintosh II. 

1024 x 768 resolutions. Supporting the new, higher refresh rate 
of 70Hz and above for a flicker-free display. No distortion. Sharply 


focused. Bright images across the entire screen. 


An anti-static, non-glare screen. Low 
magnetic radiation. No interference between 
two monitors separated by a mere six inches, for 


dual-display applications. NANAO LISA CORP. 
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Shoebox also suffers from poor screen 
updates. When someone schedules you 
for a meeting, a flashing message alerts 
you to check your reminder list. After 


you acknowledge the meeting, the flash- 
ing alert doesn't go away. To clear it, you 
havc to change to a different day and then 
come back. The program also doesn't let 


he installation process for Super- 
Time had us tripping over our own 
shoelaces. As we created new users, we 
left several parameters on the user-defi- 
nition screen empty, suspecting that they 
were either optional or would default to 
some systemwide value. Two in particu- 
lar—the start-time default and the time- 
slot-length default —caused system errors 
until we backtracked, discovered our 
omission, and filled in the parameters. 
The group appointment scheduler lets 
you suggest a time. It then automatically 
searches for conflicts and lets you either 


C rossWind Technologies” Synchro- 
nize, with its stylish OSF/Motif 
graphical interface, is visually quite ap- 
pealing. You can set it up to do most any- 
thing you'd want from a group scheduler, 
but we found the fancy interface more a 
hindrance than a help. 

Creating an event, for instance, brings 


override them or back out and try another 
time. We were disappointed to discover 
that we had to respond to a meeting re- 
quest in the messaging portion of Super- 
Time, not in the calendar. Fortunately, 
SuperTime's messaging system initially 
presents you with a status screen. You 
can tell instantly which notes have come 
in, whether you've filed them, how many 
calendar appointments are waiting, and 
so on. 

SuperTime has well-developed project 
management features. It's a simple mat- 
ter to create tasks, attach deadlines and 


up a complicated dialogue. If you fail to 
fill it out, a warning dialogue pops up 
telling you that the form is incomplete. It 
doesn't, however, tel] you what you left 
out. Each action (e.g., adding an event) 
brings up a new dialogue, usually with 
the same pair of calendars and menu bar 
at the top of the screen. This wastes space 


 nstalling this package taxed our pa- 
tience. Some Enterprise directories 
and files need to be flagged as shareable, 
but the manual doesn't tell you this up- 
front. We stumbled across it in the trou- 
bleshooting appendix. 

Creating groups is awkward. You have 
to switch between a screen showing cur- 
rent group members and a screen show- 
ing all users. Unfortunately, the second 
screen gives no indication of who is al- 
ready in the group, so swe had to keep 
switching between screens. 

Enterprise has no integrated E-mail, 
but Chronos Software recognizes that 


you probably will augment the package 
with an E-mail system and recommends 
using E-mail hot-key settings. Enterprise 
doesn’t let you schedule overlapping 
meetings and doesn’t help you find a 
common group meeting time. 

You enter details about a mecting by 
attaching a memo to the meeting request. 
Most systems will automatically open a 
memo field to be attached to the note. 
Enterprise does not. The manual de- 
scribes memos as items that you send to 
tasks, not people—a confusing scenario. 
Also, Enterprise lets you save the memo 
to any network drive—including those to 


he installation procedure for Word- 
Perfect Office LAN could pass for 
a mortgage loan application. You are 
confronted with hordes of initialization 
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questions (most are optional), and you 
must have all the access privileges on 
WordPerfect Office LAN's subdirector- 
ies set just right before you can begin. 


you assign resources or atlach notes to 
meeting notices. While we didn't find 
any outright bugs, Shoebox had too many 
quirks for our taste. 


milestones, assign resources and per- 
sonnel, and track the progress of those 
tasks. SuperTime creates Gantt charts 
and cross-references displays that show 
which resources and personnel are as- 
signed to which tasks. 

SuperTime doesn't archive old ap- 
pointments and projects and won't let 
you schedule meetings with users at- 
tached to other file servers. 

When you send in your registration 
card, the company will ship you a library 
disk with a set of lookup dictionaries that 
consist of area codes, abbreviations for 
states and provinces, and a worldwide 
clock. The documentation promises 
more libraries in the future. 


that most workstation users can’t spare. 

You can attach only a one-line descrip- 
tion to an event; you file additional text 
under a “pop-up note," When other peo- 
ple read the event, they don’t have any 
way of knowing whether a pop-up is at- 
tached. They must pull down a menu and 
see if an option with the pop-up's name 
exists. Overall, however, Synchronize 
measures up reasonably well in terms of 
features. 


which other users may not have access. 
This requires even a neophyte to have 
knowledge of the network directory 
structure and access rights. 

Enterprise's project management ca- 
pabilities are well developed. You can 
create projects on the fly, and Enterprise 
will automatically create to-do list items 
for the project's start and conclusion ` 
times. There are a host of screen displays 
and reports for monitoring various tasks 
throughout a project's life cycle. 

We liked Enterprise's trick of auto- 
matically leaving a notification TSR be- 
hind after you exit the package. The TSR 
signals you from within other applica- 
tions when a meeting has been scheduled 
or an appointment is drawing near. 


WordPerfect Office LAN separates 
group-calendar from local-calendar ac- 
tivities. You manipulate local-calendar 
activitics—appointments and to-do list 
items—through the calendar selection 
off the main menu. The scheduler menu 
option takes you to the group schedule. 

continued 


After Thousands of Hours Working 
With CD-ROM Drives, I Knew 

The Best 
When I 
saw It. 


Scholar, pianist and university 
professor Robert Winter is the 
author of the best-selling CD-ROM 
music software ever marketed— 
the Voyager CD Companion to 
Beethoven's 9th Symphony. 


"Over the last two years 1 have spent more than 3,000 purchased it. Those who claim that CD-ROM is a slow, stodgy 
hours working with CD-ROM drives. I have used at least a half dozen technology haven't tried a Chinon drive." 
drives, including those from all of the major manufacturers. Chinon drives are available in external versions for both 
Through hard experience I came to have very specific desires for the IBM-compatible and Macintosh computers, and a half-height 
ideal drive — one I thought I would never see. internal version for IBM compatibles. 

. When I found the Chinon drive at a trade show, } couldn't Experience Chinon's exciting CD-ROM/Audio drives for 
believe my eyes — or ears. All the things I was looking for were yourself. Call TOLL-FREE for the reseller nearest you. Whether for 
there; a small (but elegant!) footprint for easy portability; a separate work or play, data or audio, it'll be music to your ears. 
power supply to eliminate cooling fans and overheating; a fast 350 | 
ms access time; direct RCA audio outputs; a headphone jack with L =| j N © NN] 
full-range volume control; rugged construction to withstand heavy Chinon America, Ine., 660 Maple Avenue, Torrance CA 90503 
use and travel; and a great price. It's the drive I recommend to Toll-Free (800) 441-0222 
anyone who asks — with only raves from those who have In California (213) 533-0274 Fax:(213) 533-1727 


JBM is a registered trademark of International Business Machu Corporation. Macintosh i a registered trademark of Apple Computer, Inc. 
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We prefer having one schedule that dis- 
tinguishes between group and personal 
activities. 

The scheduler’s search option lets you 
instantly assess the availability of people 
and resources for a meeting. The pro- 
gram presents a grid, with names along 
one axis and time slots along another. 
Each user's calendar shades busy time 
blocks. You can't, however, sec what 
they're doing. Also, you can't export 
personal-calendar information to an 
ASCII file. 

WordPerfect Office LAN supports 
personal groups that amy user can create, 
as well as the more typical global groups 
that only the system administrator can 
create. This makes WordPerfect Office 
LAN especially useful in environments 
where projects have short life cycles and 
groups rapidly form and dissolve. Word- 


Perfect Corp. says that it should have 
Unix and Mac versions available by the 
time you read this. 


Meeting Adjourned 

None of the packages with project man- 
agement capabilities will replace a full- 
featured project management package. 
But if you consider basic project tracking 
to be a crucial adjunct to your group 
scheduler, you'd do well to consider Su- 
perTime or Who-What-When Enter- 
prise—provided that your organization 
operates primarily on PC compatibles. If 
your office runs connected Macs and 
PCs, Planisoft is the only product that 
currently supports both. 

For PC users, we preferred Higgins, 
CaLANdar, and Right Hand Man II. 
Higgins's tightly integrated functions 
and CaLANdar's uncluttered display 


made these packages especially easy to 
use. Right Hand Man II won us over with 
its ease of installation and many inte- 
grated applications. 

Meeting Maker wins hands-down for 
Mac users. It's the most full-featured, 
best-designed program in the group. 
Unix users should go with ClockWisc, 
which combines an innovative licensing 
policy with the flexibility to work in 
many different Unix environments. @ 


Rick Grehan is the director of the BYTE 
Lab. Howard Eglowstein is a BYTE Lab 
testing editor, Tom Thompson is a BYTE 
senior technical editor at large. Tom 
Yager is a technical editor for the BYTE 
Lab; he aiso manages the BYTE Unix 
Lab. You can reach them on BIX as 
"rick g," "heglowstein," “tom thomp- 
son, "and "ryager, " respectively. 


Action Technologies, Inc. 
(The Coordinator I1) 

1145 Atlantic Ave. 
Alameda, CA 94501 

(415) 521-6190 

fax: (415) 769-0596 
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ASD Software, Inc. 
(Planisoft 1.21) 

4650 Arrow Hwy., Suite E-6 
Montclair, CA 91763 

(714) 624-2594 

fax: (714) 624-9574 

Circle 1401 on Inquiry Card. 


Campbell Services, Inc. 
(OnTime 1.46) 

21700 Northwestern Hwy., 
Suite 1070 

Southfield, MI 48075 

(313) 559-5955 

fax; (313) 559-1034 

Circle 1402 on Inquiry Card. 


Chronos Software 
(Who-What-W hen 
Enterprise 1.0) 

555 De Haro St., Suite 240 
San Francisco, CA 94107 
(800) 999-1023 

(415) 626-4244 

fax: (415) 626-5393 

Circle 1403 on Inquiry Card. 


COMPANY INFORMATION 
CrossWind Technologies, Microsoft Corp. PowerCore, Inc. 
Inc. (Schedule + 1.002) (Network Scheduler IT) 
(Synchronize 1.1) 1 Microsoft Way l Diversatech Dr. 
6630 Hwy. 9, Suite 201 Redmond, WA 98052 Manteno, IL 60950 
Felton, CA 95018 (800) 426-0400 (800) 237-4754 
(408) 335-4988 (206) 882-8080 (815) 468-3737 
fax: (408) 335-1086 fax: (206) 883-8101 fax: (815) 468-3867 
Circle 1404 on Inquiry Card. Circla 1408 on Inquiry Card. Circle 1412 on Inquiry Card. 
Data Access Corp. Microsystems Software, R+R Associates, Inc. 
(OfficeWorks 2.0a) Inc. (Shoebox 2.3) 
14000 Southwest 119 Ave. (CaLANdar 1.29) 39 Carwall Ave. 
Miami, FL 33186 600 Worcester Rd. Mount Vernon, NY 10552 
(800) 451-3539 Framingham, MA 01701 (914) 668-4057 
(305) 238-0012 (508) 626-8511 fax: (914) 668-9277 
fax: (305) 238-0017 fax: (508) 626-8515 Circle 1413 on Inquiry Card. 
Circle 1405 on Inquiry Card. Circle 1409 on Inquiry Card. 
SuperTime, Inc. 

Enable Software, On Technology, Inc. (SuperTime 1.0) 
Higgins Group (Meeting Maker 1.0) 2025 Sheppard Ave, E, 
(Higgins 2.4) 155 Second St. Suite 2206 
1150 Marina Village Pkwy., Cambridge, MA 02141 Willowdale, 
Suite 101 (617) 876-0900 Toronto, Ontario, 
Alameda, CA 94501 fax: (617) 876-0391 Canada M2J 1V7 
(800) 854-2807 Circle 1410 on Inquiry Card. (416) 499-3288 
(415) 865-9805 fax: (416) 492-9192 
fax: (415) 521-9779 Phase II Software Corp. Circle 1414 on Inquiry Card. 
Circle 1406 on Inquiry Card. (ClockWise 1.3) 

444 Washington St., WordPerfect Corp. 
Futurus, Inc. Suite 407 (WordPerfect Office 
(Right Hand Man II 1.01) Woburn, MA 01801 LAN 3.01) 
3131 North I-10 Service Rd., — (800) 735-2557 1555 North Technology Way 
Suite 401 (617) 937-0256 Orem, UT 84057 
Metairie, LA 70002 fax: (617) 937-0098 (800) 451-5151 
(800) 327-8296 Circle 1411 on Inquiry Card. (801) 225-5000 
(504) 837-1554 fax: (801) 222-5077 
fax: (S04) 837-3429 Circle 1415 on Inquiry Card. 
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Choosing a board is serious business. ISA SOLUTIONS 

The quality of the motherboard will If EISA is not required, the AMI 486 

determine the performance and [SA boards are the answer. Operating 

reliability of your machine, and the at 33 MHz and possessing the 

success of your company. fastest video speeds in the industry, 
That is why more OEMs and they provide the perfect platform for 

Integrators are using American graphic intensive applications. 

Megatrends, Inc. for their mother- 

board needs. Already the industry THE AMI DIFFERENCE 

leader in 386 and 486 BIOS, AMI Unlike any other motherboard, AMI 

has now established the standard boards provide total BIOS compatibil- 

for EISA and ISA boards. 4X _ ity; this ensures the highest levels 

of performance and reliability. 

EISA TECHNOLOGY f a Call today and see how 

AMI has the expertise s i the team at AMI will 

to provide you Ar —~put you ahead of 

with premium ur “Sey A 9o US 

486 EISA boards. 

These 33 

MHz systems 

can support up to 

96 meg of memory and 

up to 256K of CPU cache. 

Used along with the optional 

SCSI Host Adapter, it creates a 

terrific high performance network 

server or UNIX hub. SINGLE SOURCE TECHNOLOGY 

AMERICAN MEGATRENDS, INC. 


800-U-BUY-AMI or 800-828-9264, 404-263-8181, fax 404-263-9381 
Circle 18 on Inquiry Card (RESELLERS: 19). 


Northgate SlimLiné 386/33 MHz 
Computer For The 908 
That Gives You More! 


* More Power! 

* More Performance! 
* More Features! 

* More Quality! 

* More Service! 

* More Suppor!! 

¢ Simply More Computer 
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From Any Source! 


* Ideal As A Network 
Workstation, Too! 


Wee o o 


Base System 
CEG Graphics! 


Than Your Money Can Buy 


Actual Unretouched Photo! 


Now! Northgate Puts Revolutionary 
Edsun CEG Graphics On Your Screen! 


Unul now, standard VGA images left lots of room for 
improvement. Jagged edges ... wrinkled lines that should 
be straight ... and just “ho-hum charity. (Actual photo) 


Same image with Edsun RAM DAC chip technology! Smooth 
curves and edges. Razor-sharp clarity. Techies call this 
“anti-aliasing. Youll call it "Incredible" (Actual photo) 


the power of Intel's 386/33 chip with 64k 

of SRAM cache to make quick work of 
the toughest tasks vou can create. All in a package 
that barely peeks over a 3,5" disk! 


|! f ore power, less space! Northgate enhanced 


SlimLine' "space miser” secret lies in our unique 
motherboard. We've integrated the works. A 16-bit 
VGA adapter with 512K video memory, IDE hard drive 
interface and up to 16MB of 32-bit DRAM. And we 
still had room for five internal expansion slots. 


Say goodbye to “jagged” graphics ... Northgate is 
first to bring CEG technology to the computer industry! 
We engineered SlimLine 386/33 with che revolutionary 
Edsun RAM DAC chip. This ingenious device emu- 
lates 24-bit color and 2048 x 2048 resolution. The 
days of standard VGA monitors displaying 16 colors 
from a palette of 256 are gone for good! 


Same monitor with Edsun technology will display 
over three-quarters of a million colors! 


iem Nani Eya Site. hen TPO-AR ear aa Shel saei Fio e 


Circla 211 on Inquiry Card. 


mista ts p bagy eben tm ntt "md 
peri sedat jimm, cnt) rte Sed reper Paaki Map tee Pus ile n (ors erra ie e LI ag N 


Northgate "extra mile" service and support! 

You get a full one-year warranty on system parts and 
labor. Toll-free technical support — around the clock, 
every day. Plus FREE field repairs for one year by 

the nation’s largest computer service company. 


And our "ace in the hole"... grab the nearest phone 
and call us now. Well send SlimLine 386/33 to you 

risk free for 30 days. If SlimLine isnt everything we say 
itis — and more — well buy it back. No questions asked. 


SlimLine 386/33 $2()0900 Or as low as 
Starting At ONLY 465 per montht 


Northgate Sli 


* MS-DOS 3.3 Or 4 Anc 
GW-BASIC Or MS-DOS 
"Space Mise Version 5 And OUK KRasic 
Only 15 15 Installed 


* One Tear E 
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* Design Your Own C 
Start with the base price shown and add your choice 
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Your? Jorthg: ales rep will work with Vou to creare 
the system to: € "CIS ely matt 'h your applications. 


M. 


CALL TOLL-FREE 
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HARDWARE 


CD-ROM Drives: 


How Good Is the Third Generation? 


DAVID A. HARVEY 


ROM may be over, The technology 

is poised to bring optical databases 
to more businesses than ever thanks to 
new “third-generation” drives that have 
faster speeds and lower prices than their 
predecessors. Helping things along are 
an explosion in CD-ROM titles and ven- 
dors like Microsoft who plan a role for 
CD-ROM in recently announced multi- 
media campaigns. 

This activity could represent a reversal 
in CD-ROM's fortunes. For years, the 
prices for CD-ROM drives, combined 
with slow data-access speeds and a 
dearth of titles, have kept thc technology 
off most desktops. Makers of a so-called 


T he winter of our discontent with CD- 


JVTE ACTION SUMMARY 


B WHAT THIRD-GENERATION 
CD-ROM DRIVES ARE 
CD-ROM drives with a rated 
average access time of 350 ms 
or better. 


B LIKES 
Greater speed means less time 
waiting for your database to catch 
up with your thoughts. Improved 
audio capabilities begin to make 
an all-in-one drive for data and 
audio a reality. 


@ DISLIKES 
Continuing high prices and some 
nonstandard SCSI adapters. Also, 
the lack of RCA jacks, emergency- 
eject mechanisms, and continuous 
reads on some of the drives. 
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third generation of drives hope to change 
that. For this roundup, I chose six exter- 
nal CD-ROM drives from five vendors. 
Each drive sells for less than $1000 and 
lists an average access time of 350 milli- 
seconds or less. Beyond that, I sought a 
representative sample of drive-mecha- 
nism manufacturers. 

CD-ROM puts immense amounts of 
information—up to 650 megabytes—at 
your fingertips. Perhaps more than any 
other computer-based technology, CD- 
ROM can help you get your work done 
faster and more accurately than perform- 
ing the equivalent tasks manually. In the 
course of this review, I've searched a 
database to double-check company ad- 


RECOMMENDATIONS 

For performance and design 

quali , go with either tho PLI or the 
Hitachi CDR-17508 drive. 


PRICE 

Chinon CDC-431, $895 
(includes SCSI card) 

Hitachi CDR-17008, $815 
Hitachi CDR-17505, $965 
(SCSI adapter kit, $180) 
PLI CD-ROM, $999 
[includes Trantor T128 SCSI 
adapter) 

Texel DM-5021, $549 
(includes Trantor T128 

SCSI adapter) 

Toshiba -3201A1, $950 
{includes SCS! adapter) 


dresses and pricing information, popped 
into Microsoft's Programmer's Library 
to verify information about the Micro- 
soft CD-ROM extensions (MSCDEX), 
and used both the Oxford English Dictio- 
nary and Microsoft Bookshelf to look up 
word spellings. As I write this, a Chinon 
drive is hooked up to my stereo system 
playing an audio CD. 

Unlike other optical technologies, 
CD-ROM is a publishing medium that is 
best suited to disseminating multiple 
copies of any given set of information. In 
fact, to induce buyers, more and more 
manufacturers are starting to include 
bundles of prepackaged discs with their 
drives. 

Available databases range from the 
general, like Grolier's New Electronic 
Encyclopedia, to the specific, like Mat- 
thew Bender's Intellectual Property 
Law. Just about any reference source you 
might need is quickly becoming available 
on CD-ROM. According to the market 
researcher Infotech, the number of titles 
grew from 1500 in 1989 to 2250 in 1990, 
and the number of installed drives rose to 
1.25 million during that time. 

Software and documentation are also 
finding their way onto CD-ROMs. Sun 
Microsystems, Microsoft, Hewlett-Pack- 
ard, Corel Systems, and Novell are just a 
few of the companies that are distributing 
massive quantities of information on CD- 
ROM. In fact, Microsoft's multimedia 
extensions for Windows will be distrib- 
uted only on CD-ROM. 


Better Performance 

The growing excitement over CD-ROMs 
is due partly to the third-generation 
drives, With faster access times, im- 
proved data transfer rates, and other de- 
sign improvements, they reach new lev- 


els of performance and functionality. 

Most important are the average access 
times of 350 ms. Access time is extreme- 
ly important to CD-ROM because the 
data transfer rate of a drive is fixed at 
150 kilobytes per second, so the time it 
takes the head to seek to a particular 
piece of information largely determines 
the performance of the drive. 

However, access time alone isn’t every- 
thing. The Hitachi CDR-17005, rated as 
onc of thc fastest in that regard, turned in 
the poorest performance results in my 
Data Transfer test (sec part a of thc fig- 
ure). The second key to performance is 
continuous-read technology. There is a 
world of difference between 150-K B 
transfers at the drive and 150-KB trans- 
fers at the bus. Continuous read delivers 
the maximum amount of data at the bus 
and greatly improves performance. 

Instead of fetching a sector and then 
waiting for a software command to get 
the next sector, continuous-read drives 
grab the next few sectors, transfer them 
to the drive's cache, and send the data 
along to the bus. The result is an even 
flow of data between the CD-ROM drive 
and your computer. In practical terms, 
this means that scrolling doesn't jump 
and data transfer performance in general 
Is far better. 

Continuous read is also vital when you 
try to display animated sequences. On 
drives that don't have it, animations look 
jerky, almost like stop-motion photogra- 
phy. Por this reason, to meet Microsoft's 
multimedia specifications, a CD-ROM 
drive must have continuous-read tech- 
nology. 

But performance isn't everything. Re- 
liability and convenience are also crucial 
to a winning CD-ROM drive. One of the 
single greatest causes of data errors on a 
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Third-generation CD-ROM drives offer data-access times of 350 ms or better and 
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entrance to an ever-widening world of databases. The six drives tested are built by 
(from top) Chinon, Texel, Toshiba, PLI, and Hitachi. 


CD-ROM is dust. When the read head is 
occluded, it can't properly decode the 
light reflected by the lands and pits on 
the disc's surface, and data gets scram- 
bled. To eliminate this problem, a num- 
ber of third-generation-drive manufac- 
turers have added self-cleaning lenses 
and double-sealed drive enclosures. 

The Hitachi units were the most so- 
phisticated in this area, offering a fully 


sealed cabinet, a double-door mecha- 
nism, and a self-cleaning lens. Second in 
the cleanliness department was the PLI, 
which also sported a self-cleaning lens. 
Although the Toshiba unit that I saw 
didn't have much dust protection, the 
company's latest model (which should be 
out by the time you read this) is based on 
the same drive mechanism I reviewed 
and should have a sealed enclosure. 
continued 
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CD-ROM DRIVES 


CD-ROM BENCHMARKS 


Disc tests 


Chinon 
Hitachi 1700S 
Hitachi 17508 [ 
PLI 
Taxel 
Toshiba 
0 
Minutes 
Data Time 
Transter J Find 


b) Database pROOUPAIGE 
«4 Better Worse > 


200 
Seconds 
| M Computer 2 
_ Ez - ar 
Washington Intellectual 
Pos! Property 


(a) When weighting the Time Find and Data Transfer tests equally, the PLI drive 
ranked highest in overall data speed. The BYTE Lab's Time Find was used 

to search for nonexistent files on a test CD; data transfer times measure how long it 
took to move a 14-MB directory using XCOPY from a CD-ROM to a hard disk. 

(b) Hitachi's CDR-1750S, with a generic SCSI adapter and high-performance drivers, 
was the overall winner in the tests measuring the time needed to complete a complex 
search on each af four separate databases. Timing began when the start-search key 
was pressed and ended when the screen displayed a search-completed message. 


Bus Ride 

One of the best pieces of news with this 
group of drives was that almost all (the 
Hitachi CDR-17008 was the exception) 
came with generic SCSI-1 adapters. A 
long time coming, this move to standard 
SCSI should greatly enhance the technol- 
ogy's acceptance in the market. In an at- 
tempt to milk the last drops of perfor- 
mance out of earlier-peneration drives, 
manufacturers frequently developed pro- 
prietary SCSI adapters, and you could 
neither daisy chain standard SCSI pe- 
ripherals to those adapters nor string 
drives by different manufacturers off the 
same interface. 

Moreover, my testing revealed that the 
Hitachi CDR-17008, the one drive that 
strayed from generic SCSI, suffered 
from markedly impaired performance. 
This is significant because Hitachi's 
CDR-1750S, a unit based on the same 
drive mechanism but with a generic SCSI 
bus, ranked near the top in performance. 

To get the drive to talk to DOS, you 
need to have the Microsoft extensions. 
MSCDEX uses the network interrupt (2F 
hexadecimal) to communicate between 
the device driver and DOS. Make sure 
your dealer supplies you with the latest 
version: MSCDEX 2.2. 

Data aside, for the moment, one of the 
second most frequently asked questions 
about a CD-ROM drive is, “Does it play 
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music?" Most of them do. Of the group I 
tested, the Chinon was the best at this 
task. Equipped with both phone and 
audio jacks, the Chinon comes with a re- 
mote control that lets you play audio CDs 
anytime. 

Flipping a DIP switch on the back of 
the Toshiba and turning the unit off and 
on allows you to play audio CDs, start to 
finish. Tapping the eject button for less 
than | second skips the head to the next 
track. Unfortunately, the Toshiba sup- 
ports output only through a stereo head- 
phone jack. The rest of the drives, save 
the PLI, come with both stereo RCA and 
headphone jacks, but they let you play 
audio CDs only via software control. No- 
table in this respect are the Texel and the 
Hitachi drives, which come with useful 
audio-play utilities. 

A. final point to consider when you're 
choosing a CD-ROM drive: Databases 
are stil] expensive—too expensive, con- 
sidering that the industry scems to be 
desperately seeking users. Something's 
got to give, and it's my hope that data- 
base prices will soon drop. To avoid get- 
ting stung, buy your drive from a manu- 
facturer or reseller that includes a bundle 
of software. Currently, Pioneer, Sony, 
and Hitachi are offering, or have plans to 
offer, bundles along with their drives. 
Many resellers and OEMs are following 
Suit. 


A Day at the Races 

I tested the third-generation drives using 
a suite of benchmarks designed to evalu- 
ate both performance and compatibility. 
The standard test platform consisted of a 
Gateway 2000 386/33 equipped with 8 
MB of memory, a 387 math coprocessor, 
a 200-MB Intelligent Drive Electronics 
hard disk drive, and a Diamond Speed- 
Star Plus Super VGA card. Additionally, 
I used a SoundBlaster Pro audio card 
with a disabled SCSI adapter to test com- 
pliance with the Microsoft multimedia 
extensions for Windows. I performed 
these tests under DOS 5.0. 

Each card used its default port, or I/O 
address, unless that address conflicted 
with the SoundBlaster. To keep things 
even, I set MSCDEX to eight internal 
buffers and ran them only in convention- 
al memory. 

To test generic drive functionality, 1 
first used XCOPY to move a 14-MB di- 
rectory from the C. A. R.R.S. Shareware 
CD-ROM to the fixed disk. Then I used 
the BYTE Lab's Time Find to search for 
a nonexistent file on the CD (see part a of 
the figure). 

My database tests (see part b of the 
figure) measured the time needed to com- 
plete a complex search on each of four 
databases. Timing began when I pressed 
the start-search key and ended when the 
screen displayed a search-completed 
message. The databases I used were Ziff- 
Davis's Computer Select, Matthew 
Bender's Intellectual Property Law, 
UMI's Washington Post on Disc, and the 
Oxford English Dictionary on CD-ROM. 

I measured multimedia/continuous- 
read capabilities by displaying anima- 
tions from National Geographic's Mam- 
mals disc and by playing animations on 
a demonstration version of Microsoft's 
Multimedia Bookshelf. I played two 
sample animations, timed the results of 
the animation, and made subjective notes 
on the quality of playback. 

Additionally, I kept my eyes on the 
drive-activity light. On drives that have 
the continuous-read capability, the light 
stays on during long read operations; on 
drives without continuous read, the LED 
blinks on and off as data is read, dis- 
played, and read again. I repeated cach 
test three times, and the results are aver- 
ages of those times. 

I evaluated compatibility by starting 
up and accessing the CD-ROM drives 
under both QEMM 5.12 and a beta ver- 
sion of the Multimedia extensions. Under 
the extensions, I ran a demonstration ver- 
sion of Microsoft's remarkable Multime- 
dia Bookshelf, as well as a demo of the 
updated version of DOS Bookshelf. 


continued 


EXTEND THE REACH OF CD ROM 
THROUGH LANs 


network. And each CD Net 
unit can hold up to 14 

CD ROM drives (9,3 gigabytes 
of information). 


Everyone wants access to your For example, CD Net incorporates solution, and access from UNIX, VAX, 
CD ROMs. a proprietary “positive air flow design’ and other systems through gateways 
And you can solve this dilemma This prevents dust particles from and WAN solutions. The EPA, MCI, 
through Meridian Data's CD Net, reaching the sensitive optics of the Ohio State University, Price Waterhouse, 
a system that places your CD ROM- CD ROM drives, eliminating the most Westinghouse Corp., and Dunn & 
based information on a Novell, 3Com, common cause of drive failure. Bradstreet arc a few of the organizations 
Ungermann-Dass or IBM PC LAN. Like At a sheer performance level, CD Net depending on CD Net today. 
sharing a laser printer among several again leaves che competition in the dust Of course, the best reason to select 
people, the CD Net approach signifi- with speeds 2 to 4 times faster. CD Net can be sumnx«! up in one 
cantly lowers your per user cost. sentence. No other CD ROM net- 
Instead of relegating CD WE WROTE THE BOOK working system can match CD Net's 
ROMs to one PC, CD Net ON NETWORKING performance, ease-of-use, and 
enables the same informa- CD ROMS reliability. 
tion to be shared by every T — appar 
pser car the DARL Te eae ick. CALL MERIDIAN DATA 
M RM Nhe, NET FOR THE RIGHT CONNECTION 
DO MORE RLED Since then, we have added Regardless of your computing environ- 
| CD Net Software, a sok- ment, Meridian Data has the CD ROM 
INFORMATION ware-only networking : . 
ON YOUR NETWORK R networking solution to meet your 
There's virtually no limit requirements. Call us today at 
Dinini CDNA n 408-438-3100 and ask for Dept. CD Net. 
units (and CD ROMs) that à 
ccu gp du a e k b 4 MERIDIAN DATA, INC. 


Worldwide Headquarters 
5615 Scotts Valley Drive 
Scotts Valley, CA 95006 


Equally important, installing Phone: 408-138-3100 
CD Net is a snap with our FAX: 408-438-6416 
installation procedure. You just 
plug the suet into the LAN like ac pies: lll 


Phone: 31-10-863082 
FAX: 31-40-859455 
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any other node and it's ready 
to go. 


UNMATCHED 
RELIABILITY 
AND SPEED 


CD Net reflects 
Meridian Data's 
commitment to 
system reliabil- 
ity. [n fact, 
some say this 
commitment 
borders on 
the fanatical. 


CD-ROM DRIVES 


To test audio performance, I used the 
Microsoft Multimedia Player demo, bun- 
dled with the extensions, to access and 
play music on an audio CD. If the drive 
had both RCA and headphone jacks, I di- 
rected audio through both of those out- 
puts. I played headphone output through 
a pair of amplified speakers; I directed 
RCA output to the “CD-in” input on a re- 
ceiver and played the audio through a 
pair of speakers. 


Chinon CDC-431 


What the Chinon CDC-431 lacks in 
speed, it almost makes up for in features. 
Despite a rated access time of 350 ms, 
the Chinon gains the dubious honor of 
running dead last in most of the bench- 
mark results. 


PHILIPS CD-ROM 


Model CM 202 1/2 Height INTERNAL DRIVE 
Ful Laser Beam Reading (Not Split Beam) 


The drive came bundled with a dis- 
crete chip set SCSI card, MSCDEX 2.2, 
a disk caddy, a remote control unit, and 
an AC converter to supply power to the 
drive. 

The Chinon appears not to use a con- 
tinuous-read mode, and the test anima- 
tion was jerky and slow. But despite its 
relative slowness, the Chinon is the most 
fully featured of all the drives I saw. 
With an LED display window, emergen- 
cy eject, power and busy lights, and RCA 
and volume-controlled headphone jacks, 
the drive was also the best looking 
model. I particularly liked its sophisti- 
cated audio capabilities. 

The remote control lets you skip be- 
tween tracks; start, stop, and pause thc 
music; play random tracks; scan tracks; 
perform “track hopping"; and repeat 
either the last or all tracks played. The 
audio functions worked as well as those 
of any midrange audio player. 

I like this approach a great deal for the 
times when I want both CD music and 
data without having to use software to 
control the music. However, you will 
sacrifice a fair amount of performance if 
you go this route. 


350 MS AVG ACCESS TIME RATING 


COMPLETE KIT ONLY $499* 
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Hitachi CDR-1700S and CDR-17508 


The Hitachi CDR-17505, with a stan- 
dard SCSI adapter, lived up to its reputa- 
tion for speed. But its proprietary-bus 
cousin, the CDR-1700S, was a true dis- 
appointment. The CDR-17008 came in at 
or near the bottom in all the benchmarks 
and failed to perform up to its specifica- 
tions under real-world conditions. 

There are two main differences be- 
tween the two Hitachi drives: The CDR- 
1700S has only a 32-KB cache buffer, 
and it uses Hitachi's proprietary parallel 
interface, which was developed primari- 
ly for XT-class machines. The CDR- 
17508 has a 64-KB cache and uses a true 
SCSI adapter. 

When played on the CDR-17008, the 
sample animations were jerky, almost 
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a Support for ALL popular C & C++ compilers 
= Twice the speed and half the size (DBA, May '91) 
m C Source available for all memory models 
@ Trade up to AccSys: 
get credit for your 
current engine 


Copia 


International 
VOICE 708/682-8898 Ltd 
FAX 700/665-9841 * 


| Ideai AR 
f Wheaton, Ilinois 60187 
i | = oc OIUDPCUIEEUChVIOBELEIDESIY TUR 
i WV indows 3.0 eir ae i v " rk. ra aie er T x Jar PETS [T ia 
i ; arp Ned. v. (P M Ty RE TU re ret EMT RD 
"aia Pierre eee Y is p———— — a = F g a. IV Y. seer,” 
r J s —————— — *, Ne, — pd E UE Ju E * Toa z- 
i - 
ANS 
EO ee » — Le x 
: 


2 s a 


CORELOKAW/ 


—— 
aw oe UE 23. 
re a 2 TE = 


— LES; a 


-c ink m i a 


CORELDRAW! 


— Corel CD-RO M iiie - 
yf package includes: WT "d 
£ 795 «CorelDRAW on CD-ROM aa 
£7895 « 3000* ArtRight clipart on CD-ROM Qk 
£ 796 *Sony CDU 6211 CD-ROM Drive 
$ 799 * CorelDRIVER PC Interface kit 
$ 749 «Corel ArtS$how CD-ROM 
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N 0 "7 $ 129 Use your new drive to discover other exciting 

y opportunities now available on CD-ROM: 

multimedia encyclopedias; a years worth of computer magazine articles; 
multilingual directories; medical references: clipart libraries; statistical 
information; parts catalogues; chemical, biological, geographical, medical 
databases; font libraries; literature; programming libraries and tools... 
And if rhat isn't enough, create your own CD database! 
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flip-book quality. Part of the problem is 
that the device driver I received reads 
data, turns off an interrupt, and then 
waits for the next command (the drivers 
supplied with the CDR-17508 don't need 
to go through this procedure). Both the 
smaller cache size and the relative ineffi- 
ciency of the Hitachi bus conspire to im- 
pede playback on the CDR-1700S. 

That drive fared equally poorly on all 
the other tests. The performance differ- 
ence is so great that I really cannot rec- 
ommend the CDR-17008S. Rather, I sug- 
gest you spend $150 more for the SCSI- 
based CDR-17508. 

The CDR-1750S comes with a Future 
Domain TMC-845 SCSI card, a disc cad- 
dy and cables, several audio utilities, and 
version 2.2 of Microsoft's MSCDEX, 
which enables the CDR-17508 to per- 
form continuous reads. 

The drive itself (the same for both 
models) is certainly the most solidly de- 
signed and fully featured of the lot. The 
enclosure is hermetically sealed to pre- 
vent dust from petting into the electron- 
ics. It also has an automatic lens-cleaning 
mechanism and a double-door system to 
reduce dust in the caddy area. Disc- 
loaded, disc-use, and power-on LEDs 
grace the front of the cabinet, as does an 
emergency eject hole, a headphone jack, 
and a volume knob. The back has two 
Centronics SCSI connectors, an array of 
switches to set up the SCSI modes, and 
stereo RCA jacks. 

My experiences with Hitachi's CDR- 
17508 and its "evil twin," the CDR- 
17008, underscore the importance of 
overall design (including cache size, in- 
terface, and drivers) in creating high- 
performance CD-ROM drives. When 
you buy, be certain that the drive you 
choose comes with a SCSI adapter and 
absolutely the most recent drivers avail- 
able. 


PLI CD-ROM 


Peripheral Land's drive is a Sony CDU- 
541-1 mounted in an enclosure designed 
to fit beneath the chassis of a Mac SE. 
PLI's Macintosh orientation is evident in 
the manual (which avoided the subject of 
PC installation), in the omission of both 
a device driver and MSCDEX, and in a 
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SCSI cable that was too short to connect 
between the drive and the host adapter. 
Luckily, the PLI CD-ROM came bun- 
dled with an OEM version of a Trantor 
T128 SCSI adapter, and I was able to use 
the software and cable from that package 
to install the drive. 

Although the trappings werc inade- 
quate for PC users, the drive itself per- 
formed extremely well, ranking among 
the best of the drives that I tested. I was 
quite pleased by the PLI/Sony design and 
performance. Animation was as smooth 
as that on the Toshiba drive, and the PLI 
simply flew through the compatibility 
tests. 

The enclosure has a fan, RCA jacks, 
the usual set of SCSI-option DIP switch- 
es, two Centronics-style SCSI connec- 
tors, a headphone jack, a volume switch, 
and emergency-cject and drive-use indi- 
cators. Additionally, the continuous-read 
Sony drive has a built-in lens cleaner. 

However, I didn't like the fact that the 
RCA and headphone jacks put out sound 
at the same time. Consequently, plug- 
ging in your headphones will not shut off 
the signal going to external speakers, 
which was not the case with the rest of the 
drives. 


Texel DM-5021 


Although the Texel DM-5021 placed in 
the middle of the benchmarks, it docs 
support continuous reads, and the test 
animation displayed smoothly. Missing 
from the drive were RCA jacks and an 
emergency-eject mechanism. 

What distinguishes the drive, aside 
from its sleek brushed-aluminum case, is 
the bundled Trantor SCSI adapter. The 
card comes with drivers, MSCDEX 2.2, 
a disc-test program, a program to play 
audio CDs, and programs to lock and un- 
lock the disc and eject it from the drive. 
Like the Future Domain card bundled 
with the Toshiba, the Trantor is capable 
of supporting other SCSI devices. Tran- 
tor also makes a parallel adapter plug 
that lets you run SCSI devices through 
your printer port. 

One thing to note about Trantor-based 
CD-ROM drives: Most drives are identi- 
fied to MSCDEX as a device named 


MSCDXXX, where the X's represent a 
unique drive ID. The Trantor identifies 
itself with a device ID of TSLCD. If you 
have any software that writes directly to 
the device, you'll need to change it to 
recognize TSLCD. For example, Gro- 
lier's Encyclopedia, which bypasses 
MSCDEX, is invoked by the command 
EEPGM -cXXXXXX, the X's representing 
the device name. To start Grolier's with 
a Trantor-based system, you type EEPGM 
-cTSLCD, or edit the Grolier's batch file 
to do the same thing. 


Toshiba TXM-3201AI 


The Toshiba TXM-3201A1 was a leader 
in many of the benchmark tests. How- 
ever, it was also the most feature-poor of 
the drives. It has a standard SCSI adapter 
and came bundled with a Future Domain 
TMC-840 card, which allows you to con- 
figure among four base addresses and 
two interrupts and set the time-out delay. 
I also ran the drive under the TMC-845 
card with the Hitachi drivers. I noticed a 
slight performance improvement with 
that combination. 

The drive itself has a drive-activity 
light, an eject button, two Centronics- 
style SCSI connectors, and DIP switches 
to set parity and arbitration and to acti- 
vate the test function. You can set up the 
drive to run in an audio-only test mode, 
allowing you to play music CDs, and you 
can use the drive in either a horizontal or 
a vertical orientation. 

I was bothered by the drive’s eject 
switch. It took a long time for the drive to 
eject a disc, and several times I apparent- 
ly pressed for the wrong duration and had 
to push the eject button again. I also 
didn't like the volume control. Instead of 
a slider or a knob, the Toshiba has a four- 
position switch. Even at the lowest set- 
ting, I stil! could hear sounds from the 
speakers. I was also bothered by the lack 
of an emergency-eject hole, a power-on 
status light, and RCA connectors. 

Along with the adapter and drive, the 
Toshiba kit includes a CD-ROM cable, a 
disc caddy, a demo disc, a terminator, 
and version 2.10 of MSCDEX. 

Ergonomics aside, it's hard to get bet- 
ter performance than that offered by the 
Toshiba. It scored high in the tests. It ran 


Even This Is More Confining Than Clipper. 


Just as the vast expanse of the American West gave its settlers a new perspective 
on opportunity, Clipper's open architecture lends unprecedented freedom to 
application development. 
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Unlike fixed systems, Clipper never forces you to "make do”. Its language is 
fully extensible with user-defined functions and new user-defined commands. 
You can extend the language with routines written in Clipper itself, or integrate code 
from other languages like C. Assembler, dBASE” and Pascal. Odds are, you already 
have knowledge you can use with Clipper! 


But if a customizable language isn't enough, there's even more elbow room. 
Database and 1/0 drivers can be supplemented or replaced. Even Clipper's linker 
knocks down barriers by allowing you to develop applications larger than available 
memory, without defining overlays! And when you're done, Clipper's compiler 
generates stand-alone, executable files for cost-free, unrestricted distribution. 


So, don't let the bounds of fixed systems fence you in. Unleash your imagination 
in the wide-open spaces of Clipper. To find out more, give us a call today. 


Clipper. 5.0 


The Application Development Standard 


213/390-7923 


Ask For Department-A 


Nantucket 
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MCS-COMPUTERS 


LOW | 


CALL FOR YOUR OWN: 


. COMPUTER SYSTEMS 


CONFIGURATION 


MCS 286-12 MH2 | 


* 1 MB RAM 

e 40 MB HARD DRIVE 

* AMI BIOS 

* MATH CO-PROCESSOR 
SOCKET 

* 1.2 MB FLOPPY DRIVE 5.25 

* 1.44 MB 3.5 DISKET DRIVE 

* 16 BIT VGA CARD 

e 14" VGA COLOR MONITOR 

* 1 PAR 2-SER 1-GAME PORT 

e 101 KEYBOARD 


MCS 386-16SX 


* 1 MB RAM 

e 40 MB HARD DRIVE 

* AMI BIOS 

* MATH CO-PROCESSOR 
SOCKET 

* 1.2 MB FLOPPY DRIVE 5.25 

* 1.44 MB 3.5 DISKET DRIVE 

© 16 BIT VGA CARD 

¢ 14" VGA COLOR MONITOR 

* 1 PAR 2-SER 1-GAME PORT 

e 101 KEYBOARD 

* MS DOS 3.3 OR 4.01 


MCS 386-25 MH2 


* 1 MB RAM 

ə 80 MB HARD DRIVE . 

e AMI BIOS 

e MATH CO-PROCESSOR 
SOCKET 

* 1.2 MB FLOPPY DRIVE 5.25 

* 1.44 MB 3.5 DISKET DRIVE 

e 16 BIT VGA CARD 

* 14" VGA COLOR MONITOR 

* 1 PAR 2-SER 1-GAME PORT 

a 101 KEYBOARD 

e MS DOS 3.3 OR 4.01 


CALL US WITH YOUR 


WE CONFIGURE 
SYSTEMS 


386-33 MH2 


*4 MB RAM *AMIBIOS 

* 125 MB 19 MS HARD DRIVE 

* MATH CO-PROCESSO 
SOCKET 

* 1.2 FLOPPY DRIVE 5.25 

* 1.44 MB 3.5 DISKET DRIVE 

* 16 BIT VGA CARD 

e 14" SUPER VGA COLOR 
MONITOR 

¢ 1 PAR2-SER 1-GAME PORT 

e 101 KEYBOARD 

¢ MS DOS 3.3 OR 4.01 


* MS DOS 3.3 OR 4.01 


$1,420 $1,800 $2,300 
MONITORS LAP TOPS ACCESSORIES SOFTWARE 


GAMBUNG 180/165 POWER SUPPLIES .... WORD PERFECT 5.1 
MA-2565 12" MONO susene 975 | TOSHIBA T1000 ........- 200 WATT BABY AT ........... a MICROSOFT WORD 
CJ-4681 14" COLOR VGA.... $346 | T1000 SE NOTEBOOK ...... 230 WATT FULL SIZE ...........« LOTUS 123 2.3-3.1 VU 
CM 4592 14* COLOR VGA T1000 XE 1200 VENTURA DESKTOP PUBL. 
XE NOTEBOOK .......-.. — D BASE Ill + 
| T1000 LE .......... ME D BASE IV 
T1200 HB 20 MB .......- eene HARVARD GRAPHICS 


NEC 4 T1200 XE 20/40 MB... sumens HARD/FLOPPY DISK CON pe FOR aue. 
ipic 360K DISK CONTROLLER ........ 


T3100 E 286 40 MB .......... 
T3100 SX 40 MB/80 MB ....... 
T3200 SX 40 MB/120 MB ....... 
T5100 386 100 MB... 
1302 SOOKOTREPESHISSH HACK SROSEEEA UPDOEbuA T5200 386 100/200 MB uU mare | CONTROLLER XT cccccscccvccssesce 


l.7. aida ANM. aio T9200 soseorsssrssssssennernsores svnnscane IDE 1:1 HD/FD CNT .....«- 
inc IDE 2-SP/1-PAR PORT 
1-GAME  eeccccssssosseceess a 
WAS 1:1 MFM HD/FD 
CONTROLLER „sesers 
DTC 7287 RLL 1:1 HD/FD 


seeorseene 
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SUPER 
RGB 14" COLOR MONITOR.. 
EGA 14" COLOR MONITOR... 


"9«ounasuaptéapaoeot»oP"Aabqoee 


HARD DRIVES 


SEAGATE; 
1-YEAR WARRANTY 
ST157-44MB.28MS. IDE .......... $220 
ST251-142MB.28MS.MFM ........9229 
ST177.60MB.24MS.SCSI ..........CALL 
BST296N-BS5MB.28MS.SCSI ........ CALL 
ST1096N-84MB.24MS.SCSI ...... 


LOW 
PRICING 


386-33 MH2, FULL SIZE 
W/64K CACHE 
W/33 CPU — CALL 
| 386-25 MH2, FULL SIZE 
W/64K CACHE 
WIZE CRU E — 
BABY 


Oreeaeoreenseeian 


ST4144K-122MB.28MS.RLL ...... CALL 
ST1144A-125MB.20MS.IDE ...... $489 
WE CARRY ALL SEAGATES | 
UP TO 600MB 
HARD DRIVES 
CONNER LD.E. HARD DRIVES | 
40 MB - 28MS. IDE... $255 


SMART ONE 2400 EXT $»eeaasaseonuen 
CASES 
CARRY ALL SIZE CASES, 
CALL FOR PRICING 


Sesuannane 
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Steestenedasad 


PANASONIC 1191 ............. eos 
PANASONIC 1124 ................ 
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XT CARD, 1-SER, 1-PAR PORT, 
1 GAME 
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TERMS: 

1. We accept P.O.'s from universities, government agencies & qualified firms. 
2. MC, VISA, COD, prepay and approved P.O.'s only. 

3. We accept international orders. 

4. We accept orders through the Fax. 

5. 15% restocking fee on returns within 30 days. No refunds after 30 days. 
6. No software return, 

7. No surcharge on VISA/MC. 8. Prices subject to change. 


* 5 YEAR WARRANTY ON 
ALL SYSTEMS 

« 30 DAY MONEY BACK 
GUARANTEE 

* IN HOUSE SERVICE 

» CALL FOR CATALOG 

(WE CAN FAX CATALOGS) 


HOURS: MONDAY-FRIDAY 8-6 
ORDERS: 1-800-724-8865 
FAX 716-423-9978 - 


1 EA 
453-455 NORTH ST. “a 
ROCHESTER, NY 14607 
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REVIEWS 


APPLICATION 


Quattro Pro 3.0 vs. Lotus 1-2-3 Release 2.3 


JON PEPPER 


with a 286- or even an 8088-based 

machine, at least two worthy spread- 
sheets have now been redesigned with 
you in mind. Lotus 1-2-3 release 2.3 and 
Borland’s Quattro Pro 3.0 are aimed at 
spreadsheet users who happen to be low 
on hardware but high on expectations. 
Both of these products offer proprietary 
WYSIWYG interfaces, good graphing 
and charting, excellent output capabili- 
ties (both include quality type from Bit- 
stream), and admirable pure spreadsheet 
abilities in the areas of problem solving 
and analysis. 

However, what makes these products 
most appealing is that they are pretty 
nimble at delivering all this promise and 
potential on just about any type of hard- 
ware platform, from 512-kilobyte XTs 
on up. To test Quattro Pro 3.0 and 
1-2-3 release 2.3, 1 approached the eval- 
uation on two levels. 

First, I ran the products through a 
series of benchmark tests in both their 
WYSIWYG and non-W YSIW YG modes. 
The tests mimic activities spreadsheet 
users perform regularly: file loads, mov- 
ing ranges, recalculating a worksheet, 
scrolling through a worksheet, and so 
on. However, I also worked through 
some more-subjective scenarios, includ- 
ing building charts and graphs and gen- 
erally trying to get a feel for what these 
two produets are like in daily use. 

I tried to strike a balance by perform- 
ing the bulk of the testing on what I con- 
sider to be a low- to midrange system: a 
386SX with 2 megabytes of memory and 
a VGA display. I also loaded and ran the 
products on both a 486 machine and a 
286 AT to get a feel for how they worked 
at the top and bottom of the hardware 
spectrum. 

In most cases, 1-2-3 release 2.3 tested 
out faster—sometimes significantly so. 
But in terms of overall usability and 
other areas, 1-2-3 was not always the 
winner. Both products advance the state 
of the art at the entry level of the spread- 
sheet market. However, there are enough 
differences between them in terms of 
overall design and execution that there 
arc some good reasons to consider one 
over the other, depending on your sit- 
uation. 
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Lotus 1-2-3 Release 2.3 


This latest addition to the 1-2-3 family is 
in many ways a response to the direct 
competition from Borland’s Quattro Pro. 
Some of the added features were offered 
first in Quattro Pro, but by responding in 
kind, Lotus has made release 2.3 a much 
more attractive product ai every level. 

The key addition is a fully interactive 
WYSIWYG environment. You can in- 
voke this environment as an add-in prod- 
uct that you can automatically start each 
time you run 1-2-3 or that you can turn 
on whenever you wish. Unlike earlier 
preview modes, the graphical display in 
release 2.3 offers interactive access to 
any of the spreadsheet's features. The 
display itself is about as WYSIWYG as 
you can hope for under DOS, including 
display of all fonts (four Bitstream 
Speedo fonts are included), colors, and 
so On. 

Manipulation of spreadsheet elements 
within the graphical display is fairly ef- 
fortless, with access to either the famil- 
iar slash commands or ful] mouse sup- 
port. You can point and click to specify 
ranges, and edit or insert rows or col- 
umns quickly and casily. 

Interestingly, one of the biggest attrac- 
tions of 1-2-3—its heritage—is also a 
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slight Achilles” heel. Rather than start 
with a clean slate, Lotus was obligated to 
use the basic spreadsheet technology it 
has had for years in order to ensure com- 
patibility. Still, Lotus has done an admi- 
rable job adding features while improv- 
ing performance. 

In most of my performance tests, re- 
lease 2.3 was the hands-down winner. 
For instance, it loaded a file almost twice 
as fasi as Quattro Pro 3.0 and was much 
faster at moving a range and recalculat- 
ing the BYTE benchmark spreadsheet, 
In the non-WYSIWYG mode, it was still 
faster, although the margin was much 
closer. Not surprisingly, both spread- 
sheets shaved time off their results when 
they ran in character-based mode. I also 
found that Lotus 1-2-3 was faster across 
all the different hardware platforms that 
I tested. 

There are other new features in release 
2.3 that are worth noting beyond its 
speedy performance and its WYSIWYG 
mode. The output and spreadsheet pub- 
lishing features have been enhanced to 
allow a one-step method for creating 
drop shadows, and the ability to com- 
press (or expand) a worksheet automati- 
cally so that it fits neatly on a page. The 
latter feature will be a big boon for many 
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QUATTRO PRO VS. LOTUS 1-2-3 
Sa 


JUTE ACTION SUMMARY 


8 WHAT QUATTRO PRO 3.0 AND 


LOTUS 1-2-3 RELEASE 2.3 DO 
Provide a graphical WYSIWYG 


environment and other spreadsheet 


enhancements that require as little 
hardware as an IBM XT with only 
512 KB of RAM. 


@ LIKES 


Lotus 1-2-3 release 2.3 is very 
fast and touts an interactive 
WYSIWYG mode. Quattro Pro 
3.0 makes generating charts and 
raphs a simple process, and as 
the top-of-the-line spreadsheet for 
Borland, it packs in even more 
features thon 1-2-3 release 2.3. 


E DISLIKES 


The 1-2-3 release 2.3 GUI carries 
the additional baggage of the 
original 1-2-3 user interface. 
Quattro Pro 3.0 is noticeably 
slower than 1-2-3 release 2.3. 


E RECOMMENDATIONS 


If you are already a 1-2-3 user, 
Quattro Pro 3.0 may not offer 
enough to encourage a switch, 
but you'll certainly find plenty of 
reasons to upgrade to 1-2-3 
release 2.3. Otherwise, Quattro 
Pro 3.0 is a solid performer, and 
if absolute speed is not a critical 
issue for yov, its graphing and 
charting abilities nae it a better 
choice. 


B REQUIREMENTS 


IBM XT, AT, PS/2, or compatible 


with 512 KB of RAM (1-2-3 release 


2.3 requires only 384 KB for non- 
WYSIWYG mode]. 


@ PRICE 


Lotus 1-2-3 release 2.3, $495 
Borland Quattro Pro 3.0, $495 


8 FOR MORE INFORMATION 


Borland International, Inc. 
1800 Green Hills Rd. 

Scotts Valley, CA 95066 
(408) 438-8400 
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Lotus Development Corp. 

55 Cambridge Pkwy. 
Cambridge, MA 02142 

(617) 577-8500 

Cirele 1229 on Inquiry Card. 
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users who have been frustrated at having 
to go back and edit the entire sheet when 
there was onc row or column too many to 
print out. 

Font support has been increased to 
allow access to more type styles, and the 
graphing module has also been improved 
with three-dimensional effects and more 
colors. Overall, however, Quattro Pro 
3.0 puts out better-looking graphs and 
charts. I also liked the spreadsheet Audi- 
tor, which is used to document forms ina 
worksheet (or range) and can quickly 
pinpoint format relationships and other 
areas that otherwise require laborious, 
manual tracing. 

On top of these features (and a helpful 
file viewer borrowed from Magellan), 
release 2.3 offers full backward com- 
patibility and all the conventional 1-2-3 
features that you have come to either love 
or hate. One notable improvement from 
version 2.2 is enhanced memory man- 
agement, making it possible to create 
much larger worksheets. 

By taking the best of what it already 
had and responding nicely to competitive 
challenges, Lotus has produced a spread- 
sheet that should satisfy those who want 
more from their software without having 
to make costly hardware upgrades. 


Quattro Pro 3.0 

Quattro Pro may have started its life as a 
less expensive alternative to 1-2-3, but it 
has grown up to take on an independent 
character as a superb spreadsheet prod- 
uct. Quattro Pro 3.0's approach differs 
from 1-2-3's in several ways. First, this 
is really the spreadsheet for Borland, so 
it packs in more features and power than 
release 2.3 while accommodating low- 
end hardware. 

Second, since it isn't wedded to an old- 
er spreadsheet technology as 1-2-3 is, 
Quattro Pro has a newer, fresher look 
overall, This is particularly apparent in 
the W YSIW YG mode, which matches re- 
lease 2.3 for its interactive abilities but 
far exceeds it in appearance and case of 
use. For example, a button bar on the 
right makes switching from WYSIWYG 
mode to character-based mode a snap, 
whereas 1-2-3 requires multiple com- 
mands to do the same thing. There are 
also sculpted buttons, a powerful zoom 
command, and other refinements. 

Several other features that exist in 1-2- 
3 are also found in Quattro Pro, such as 
the ability to adjust a worksheet to print 
on a single page, which Borland calls 
Print-to-Fit. There is also a new sideways 
printing mode for handling extra-large 
worksheets, and of course a 1-2-3 com- 
mand mode that makes 1-2-3 users into 


instant Quattro Pro experts. 

But the real advantage of Quattro Pro 
3.0 lies primarily in the areas of graph- 
ing and presentations. There is a superb 
screen-show feature that includes a tech- 
nology (called Sound F/X) that lets you 
add sound to presentations, 24 transition 
effects for screen shows, and graphs that 
far outshine what is available with re- 
lease 2.3. Not only are there more and 
better graphing options, but they are eas- 
ier to build with Quattro Pro 3.0 than 
with 1-2-3. The same holds true for the 
built-in drawing package, which affords 
smoother and more robust spreadsheet 
annotation. For example, Quattro in- 
cludes a snap-to Grid feature for more 
precision in the placement of objects. If 
you're looking for the more graphical of 
these two spreadsheets, Quattro Pro 3.0 
is it. 

Quattro Pro offers exemplary analyti- 
cal features, including a goal-seeking 
technology, an advanced linking and 
consolidation feature (you can link as 
many as 63 spreadshects), and the ability 
to more easily adjust row and column 
heights (in either mode). 

But despite pretty much equivalent or 
superior features on most counts, Quat- 
tro Pro 3.0 suffers somewhat on the per- 
formance front. In WYSIWYG mode, 
1-2-3 was three times as fast at executing 
a Copy function and more than twice as 
fast doing a recalculation. It's not so 
much that Quattro Pro is slow but that 
1-2-3 release 2.3 is very fast across the 
board. 

However, despite the fact that 1-2-3 
outpaced Quattro Pro 3.0 on the bench- 
mark tests, I preferred working with 
Quattro Pro. I found it easier to create 
charts and graphs with, easier to produce 
high-quality output with, and generally 
as capable on "pure" spreadsheet func- 
tions. When you factor in a high degree 
of 1-2-3 compatibility, the ability to open 
as many as 32 worksheet (or graph) win- 
dows, and a strong macro capability, 
Quattro Pro 3.0 is a formidable com- 
petitor. 


Which Spread? 

Choosing between these two products is 
not a simple task. And the decision goes 
far beyond whether you want a product 
that squeezes out the maximum perfor- 
mance from your equipment (such as 
1-2-3) or one that is casier to use and 
looks great (such as Quattro Pro). 

For one thing, it's worth looking at ex- 
actly what you do with your spreadsheet. 
Lotus 1-2-3 may be faster at loading 
files, but how often during the day do 
you load files? Many people do most of 


hanging the world. UNIX is 
hanging the world of comput- 
rs, the world of business — 
mite simply, changing the world. 
ts revolutionizing office auto- 
nation. It's required for U.S. 
'Overnment computer contracts. 
ts the backbone of information 
trategies worldwide. 


fhe information you need. 
That's why you need UsixWortp— 
he magazine that keeps you 

ip to date on the rapidly chang- 
ng world of openasystems 
mputing. Each issue brings 

ou the latest product trends and 
chnical advances that can 

Tect your business. The inside 
tory on some of the world's 


biggest high-tech companies. 
Easy-to- understand program- 
ming tips and tutorials that can 
help you and your company 

use UNIX to its fullest. And 
unbiased hardware and software 
reviews to help you invest 
wisely when you buy. 


The whole UNIX-verse. 
UviXWontLD' in-depth features go 
beyond dry technical facts, to 
show how the pieces fit together 
— to tell you what's important 
about the advances and the 
strategies that are changing your 
world. And UviXWOoRLD con- 
sistently offers the freshest, most 
down-to-earth writing you'll 
find in any computer publication. 


Subscribe and Save. subscribe 
today, and receive the next 12 
issues of Uv Worn for just half 
the regular newsstand price. 

Save even more by ordering for 
two or three years. You can't | 
lose — every subscription to 
UNIXWORLD comes with a no-risk 
guarantee. 


] year $18.00 (save 50%) 
2 years $32.00 (save 5596 
3 years $42.00 (save 60%) 


Subscribe now! Call toll-free: 


1-800-257-9402 Ext. 29 


UNIXWORLD 


MCGRAW-HILLS MAGAZINE OF OPEN SYSTEMS COMPUTING 


f you're into UNIX, you need UNIXWORLD MAGAZINE. 
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processing — 


ChiWriter gives you all tha 
features of an advanced scientific word 
processor and more! The WYSIWYG 
screen display lets you enter and edit 
text and scientific notation exactly as 
you wart it on your printoul. Add easy 
math editing, font design, multiple 
undo and redo, automatic formatting, 
macros, foreign language capability, 
spell checker, and support for dot- 
matrix and laser printers—a// for only 
$349.95 plus shipping and handling." 

Call today to order your 
ChiWriler package. Full 30-day 
money back guarantee. 
Bankcards welcome. 

* Chemistry Fonts $59.95, 
Russian Fonts $29.95 


20% educational discount. 
Ta order, call toll irae 


1-800-736-8886 


TIFF Bit Map 


Instead of drawing by hand, try 
QuickTrace. It will help you to 


time-consuming on your PC. 


Nakajma Bldg , SF, 11-22, Shinjuku 5-chome, 
Shinjuku-ku, Tokyo 160, Japan 
Phone. 3-5379-7470 | Fax $5379-7AT! 
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ChiWriter... 


Quick [race 


Tbe Automatic 
Iracing Program 


QuickTrace is an automatic tracing 
tool which converts scanned "dot" 
images Into vector based graphics. 


easily and quickly enter graphics 
like logos, maps and clip art, which 
would otherwise be difficult and 
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FEATURES geni resa; 
E True WYSIWYG—no encoding or preview mode. 

WB Easy formula ediling is fully integrated Into the program 
Bil Mulliple Undo and Redo 

Bl Automatic text and formula formatting 

W Simultaneous editing of up to 10 documents 

Bi All standard math and scientific symbols included 

E Font designer—modily symbols or design your own 

E For IBM" PC or compatible systems with 512K memory 


HORSTMANN SOFTWARE DESIGN CORPORATION 


4 N. 2nd. SL, Ste. 500 P.O. Box 1807 San Jose, CA 95109-1807, USA 
Phone (408) 295-0828 Fax (408) 288-6157 
IBM i$ 3 regittered trademark of insrmaliengl Éurtiness Macnimm Cerpenion. 


Vector Based 
Graphics — , 
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Convert into EPSF OGM, Microgralx PIC. DFW 
Wior AutoCAD OXF .................. 


W íor Lotus Freelance Plus 


PLEASE CONTACT: 212-605-2339 
OR SEE EGGHEAD NEAREST YOU IN U.S. 
CONTACT REFLEX IN U.K.: 0734-314811 


EA Mitsubishi International Corporation 


Technology Allana Dopt. 
520 Madison Avenuo, New Yoik, NY 10022 
Phorm: 212-605-2339 / Fax. 212-605-1847 
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their work with one or two worksheets. 
And what about recalculation speed? Do 
you tend to work on a large worksheet 
and continually run what-if scenarios? 
Or do you build lots of new worksheets or 
prepare presentations? The answers to 
these questions can help to steer you to- 
ward one product or the other. 

My favorite is Quattro Pro 3.0, in part 
because I find the overall look and feel 
and feature set the most appealing. Also, 
because I tend to do spreadsheet work a 
bit more sparingly than some, a perfor- 


uattro Pro’s 
advantage 

lies in graphing 
and presentation. 


mance difference of a few seconds is not 
a major issue for me. 

However, Lotus 1-2-3 release 2.3 de- 
mands serious consideration, at least be- 
cause of the huge installed base of Lotus 
users and of 386SX and lower equip- 
ment. With its vastly improved WYSI- 
WYG interface and additional features 
without any loss of speed, release 2.3 is a 
most attractive product. It offers 1-2-3 
users all the things that have made that 
product popular, along with enough new 
twists to keep it current and even invite in 
new spreadsheet users. Quattro Pro 3.0 
is a great product when viewed on its own 
merits. But for current 1-2-3 users in the 
character-based world, it may not have 
enough to entice users to switch from 
what is now both familiar and improved. 

Those who do switch won't be disap- 
pointed. If you are light on hardware, you 
have some solace in the fact that you are 
laden with choices for a great spread- 
sheet. For anyone in the market for a 
character-based spreadsheet with power, 
flexibility, and an improved interface, 
both of these products offer first-rate 
choices. E 


Jon Pepper. a spreadsheet user since the 
early days of VisiCalc, is a consultant 
and writer who has written many articles 
on spreadsheets for several national mag- 
azines. He can be reached on BIX c/o 
"editors. " 


Here's a chance to buy our *89 Math Coprocessor 
at no risk whatsoever! It’s fully guaranteed 
to at least double the math performance of your software. 


If you want to unlock the full power of your PC, pick up the phone and 
order an AMD 806287 math coprocessor. Without it, your PC just isn't 
really complete. You see, our math coprocessor can dramatically 
increase the performance of 1-2-3® dBASE Excel, and hundreds of 
your ather favorite business applications! It actually runs calculations 
two lo fen times faster than your PC can without a math coprocessor. 


Which means your graphs will draw incredibly fast and your spreadsheets 


will recalculate at truly blazing speeds. (And that's just for starters!) 
High speed at a low price. 


Don't think you have to pay over $200 for a math coprocessor. Now you 
can get ours for just $89 when you order direct from AMD! The AMD 


800287 is fully compatible with your 80286-based PC and the hundreds 


of commercially available software packages written for it. Our 
coprocessor is also compatible with the Intel NMOS 80287. 


Installation is a snap. 

The AMD 800287 plugs easily into a socket that's already inside your 
80286-based PC. In fact, you can be up and running in just five 
minutes. Simply plug the chip into the socket and watch the dazzling 
improvement in performance! The AMD 80C287 comes with easy-to- 
follow installation instructions, a free utilities disk (which includes 
diagnostics and test software), and free color computer games. 


Advanced Micro Devices, Inc. ^u 


9020-11 Capital of Texas Hwy N., Suite 400 
Austin, TX 78759-9797 


'olume or dealer inquiries welcome. 1-2-3 Is a registered trademark of Lotus Development Corporation. 
IBASE is a trademark of Ashton-Tate Corporation. Intel is a registered trademark of Intel Corporation. 
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Our Triple Guarantee 


Guarantee #1: If the AMD 800287 doesn't do everything we promise, or 
if you are unsatisfied for any reason, return the product within 30 days of 
purchase and AMD will happily refund your money. 

Guarantee #2; If your AMD 80C287 Math Coprocessor ever falls to 
perform for any reason, AMD will replace it free of charge, no questions 
asked. Limited to two lifetime rep Is per person. 
Guarantee #3: AMD guarantees that the AMD 80287 Is fully compatible 
with your 80286-based hardware and software. lf vou have amy — — 
compatibility problems with the AMD 80C287 during the 


TANI du 


PURUS TA UR 


E first year, return the product and we will gladly refund the 
= purchase price. l j 
SEA 


To Order Call - - 
1-800-888-5590 ext. 2600 
Outside of USA call (512) 345-1728 


Yes. 1 want to double or triple the calculation speed of software running on my 
286-based PC. Send me an AMD 80C287 Math risk free, for only $8) 
plus tax. shipping and handling. | understand that | can return the AMD 800287 for 
4 full refund within the first 30 days if T am not completely satisfied. 


NAME 
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CITV STATE; ZIP 
Visa MC# 
Type of PC 
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NDP Fortran delivers mainframe performance 
driving the Intel 387", 487" SX or i860”. 


Since 1982, Microway has provided numeric 
coprocessor support for scientists and engineers. This 
support has reached a pinnacle with NDP Fortran, the 
only PC Fortran available which efficiently drives all 
Intel advanced coprocessors, plus the i860 RISC, single 
chip Super Computer. 


Whether you are running DOS, UNIX, 
DESQview, Windows, XENIX, or SunOS, there 
is a version of NDP Fortran which will give you 
globally optimized access to the four gigabyte 
address space of the 386, 486 or i860. Code 
produced for their 32-bit flat model accesses 
large data structures and arrays a factor of four 
faster than 16-bit products which depend on the 
huge model or EMS memory. 


Because Microway's NDP compilers use a common 
back end for Fortran, Pascal, C and C++, you can 
access code generation features from NDP Fortran that 
until recently were thought to benefit C users only. For 
example, the inlining of small procedures, which is the 
hottest optimization in both C and C++, was not 
considered to benefit Fortran users. However, inlining 
works for all modular code. When inlining was 
applied to the Whetstone running on our Number 


Smasher-860, the benchmark jumped from 28.6 to 68.5 
MegaWhetstones! Similarly, loop unrolling, which has 
the reputation for being a mainframe Fortran optimi- 
zation only, dramatically improves the inner loops of 
both C and EE | 


Mem Smasher * -860 


NDP Fortran is a full ANSI 77 that is 99% compat- 
ible with VMS Fortran and has extensions from BSD, 
DOD and Microsoft. The DOS version includes the 
GREX™ library of 88 graphics primitives and I/O 
functions that give it a BASIC-like flavor. 


Finally, every Microway product comes with the 
best technical support in the industry. Call 508-746-7341 
for your free copy of the Journal of Numeric Data Process- 
ing to see how we used inlining to speed up the Whet- 
stone, and loop unrolling to speed up Livermore Loops. 


860, 387 48754 nnd inte are tredemarts of inal Com 
Mocrow&y and Number Smau kie regatered trademarks of Kocrewary. inc 


__ The World Leader in PC Numerics 


Corporate Headquarters, Box 79, Kingston. MA 02364 USA - TEL 508-746-7341 » FAX 508-746-4578 
U.K./Europe 081-541-5466 - France 01 43 2 69593 - Germany 069-75-2023 - Halland 40 836455 - Italy 02-74.90.749 - Norway 6 892020 


REVIEWS 


A Trio of 486SX Machines: 
Better Than 386 Systems? 


ROGER C. ALFORD 
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The IBM PS/2 Model 90 XP 486 (left) lets you replace the 4865X CPU with a 4875X 
processor card; the Everex Tempo 4865X/20 (center) includes a separate 4875X 
socket on the motherboard; Mitac 's 4270E (right) doesn't accommodate a 4875X. 


M oving to a high-performance PC 


used to mean choosing between a 

33-MHz 386 and a 25- or 33-MHz 
486 system. Not anymore. Advanced 
Micro Devices (AMD) announced a 40- 
MHz clone of Intel's 386DX CPU. Intel 
then countered with the 20-MHz 4865X 
CPU—a 486 chip with the FPU circuitry 
disabled—at a price less than half that of 
the standard 486DX chip. 

The 486SX’s on-chip 8-kilobyte cache 
and streamlined 386 instruction set 
should result in 4865X system designs 
that challenge cached 33-MHz 386 sys- 
tems in performance while undercutting 
them in price. Machines based on the 
486SX were the first to ship in quantity. I 
tested three of these systems to see just 
how well they deliver on that promise. 

I reviewed Everex's Tempo 486SX/ 
20, American Mitac's 4270E, and IBM's 
PS/2 Model 90 XP 486 SX-0G9, These 
systems incorporate AT, EISA, and Micro 
Channel expansion bus technology, re- 
spectively, BYTE asked each vendor to 
beef up thc base configurations to in- 


clude 4 megabytes of RAM, a 100-MB 
hard disk drive, a Super VGA board and 
monitor, and DOS (see the system con- 
figuration table). 

I judged how these systems compare to 
each other and how they stack up against 
fast 386/33 and 486DX/25 systems. 
Early BYTE tests gave machines using 
AMD's new 386DX/40 a slight perfor- 
mance edge over the 4868X/20 (see 
“The 486SX Falls Short," June BYTE). 

Since Intel has changed only a few pin 
positions on the 486SX from the original 
486DX pinout, it isn't surprising that 
many 4865X system announcements fol- 
lowed Intel’s introduction of the 486SX. 
Except for the Everex Tempo, the 486SX 
systems reviewed here have only minor 
modifications to earlier 486DX mother- 
board designs. 


486SX Caveat 

Think twice about purchasing a 4865X 
system if you foresee the need for a math 
coprocessor. Inte! offers a 487SX, but 
thc list price of $599 makes buying a 


486SX/487SX machine more expensive 
than buying a 486DX system. 

The 487SX isn't even a math copro- 
cessor per se: It’s a fully functional 
486DX that displaces the 486SX. So why 
not just upgrade to a 486DX? Intel gave 
the 486SX, 487SX, and 486DX incom- 
patible pin-outs so that system designers 
would include a separate FPU socket for 
the 4875X. After an upgrade, the redun- 
dant 486SX CPU sits idle yet must re- 
main installed for the system to continue 
functioning. This design prohibits trad- 
ing in or reusing the 486SX CPU when 
you upgrade the system. Fortunately for 
the consumer, not all system vendors are 
going along. 

I tested all three machines without the 
487SX option, which Intel wasn't ship- 
ping at press time. The application test 
suite excludes the CAD and Scien- 
tific/Engineering tests; I adjusted the cu- 
mulative application index for the com- 
parison machines for consistency. 


Tempo 4868X/20 

Everex introduced its first 4865X CPU 
in its low-end Tempo line. The 486SX/ 
20 comes standard with 1 MB of 80- 
nanosecond DRAM (inadequate to run 
the bundled copy of Windows 3.0), a 64- 
KB secondary write-back CPU cache, 
one floppy disk drive, a Super VGA card, 
two serial ports, one parallel port, a key- 
board, a serial mouse, and DOS 4.01 for 
$2599. It carries an FCC Class B rating. 
My test system arrived configured to 
BYTE's specifications, except that 
Everex substituted a standard VGA 
monitor for a Super VGA display. This 
configuration sells for $4112. The 
Evervision Super VGA monitor brings 
the price to $4212. 

The Tempo includes six 16-bit and two 
8-bit expansion slots; three of the 16-bit 
slots hold the video controller board, the 
hard/floppy disk drive controller board, 
and the serial/paralle] I/O controller 
board. The unit also includes three half- 
height drive bays and a bay for a 3'4-inch 
hard disk drive. Aside from the loosely 
mountcd hard disk drive, Evcrex assem- 
bled the system well. The bright, clear 
Evervision VGA monitor was the best 
display I tested. 

The Tempo motherboard includes 
eight SIMM sockets that hold 256-KB, 1- 
MB, or 4-MB SIMMs, for up to 32 MB 
of system RAM. You can upgrade the 
CPU cache from 64 KB to 256 KB. The 
Tempo is the only system I tested that in- 
cluded a 487SX coprocessor socket—an 
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"EM CONFIGURATION AS TESTED 


Everex Tempo 485SX/20 American Mitac 4270E IBM PS/2 Model 90 XP 486 SX-0G9 


486Sx/20 
8 MB of RAM 


160-MB IBM SCS! hard disk drive; 
high-density 32-inch floppy disk drive 


486SX/20; 4875X socket 
4 MB of RAM; 64 KB of CPU cache 


105-MB Quantum IDE hard disk 
drive; high-density 5¥-inch TEAC 


4B68X/20; Waitek WTL4167 socket 
4 MB of RAM; 64 KB of CPU cacho 


100-MB Conner IDE hard disk drive; 
high-density 5¥%-inch TEAC floppy 


Processor 
Memory 
Mass storage 


floppy disk drive 


Display 


color VGA board and V 
Keyboard 101 keys 


l/O expansion 


16-bit slots 


DOS 4.01, Windows 3.0, 
serial mouse 


Other 


BVTE ACTION SUMMARY 


E WHAT 4865X COMPUTERS ARE 
Low-cost 486 systems sons 
floating-point capabilities. 


B LIKES 
All three systems are solidly built. 


@ DISLIKES 
Performance is about equal to 
lass expensive 386/33 systems. 


E RECOMMENDATIONS 
Everex’s Tempo 4865X/20 offers 
the best price/performance. 


E PRICE (as tested) 
Everex Tempo 4865X/20, $4112 
Mitac 4270E, $4415 
IBM PS/2 Model 90 XP 486 
$X-0G9, $11,155 


E FOR MORE INFORMATION 


American Milac Corp. 

410 Eost Plumerio Dr. 

San Jose, CA 95134 

(408) 432-1160 

Circle 1225 on Inquiry Card. 


Everex Systems, Inc. 

4843) Milmont Dr. 

Framont, CA 94538 

(800) 821-0806 

Circla 1226 on Inquiry Card. 


IBM Corp. 

U.S. Marketing & Services 
Deportment ZW 1 

1133 Westchester Ave. 

White Plains, NY 10604 

(800) 426-2468 

Circle 1227 on Inquiry Cord. 
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Evervision 800- by 600-pixel, 256- 


Two senal ports; one parallel port; 
two open 6-bit slots; three open 


disk drive 
Mitac 800- by 600-pixel VGA con- 
monitor 


101 keys; PS/2-compatible 
mouse port; four open EISA slots 


DOS 4.01 


indication that Everex actually designed 
the motherboard for the 486SX, rather 
than retrofitting a 486DX system board. I 
experienced no compatibility problems; 
performance was about on a par with the 
fastest 33-MHz 386 systems that BYTE 
has tested (see the benchmarks). The 
Tempo includes thorough documentation 
and comes with a one-year warranty and 
three months of on-site warranty service. 
Everex also offers a 486SX in its high- 
end Step line that didn't arrive in time for 
this review: The Step 4868X/20 includes 
a more advanced cache and uses a re- 
placeable processor card. A stripped sys- 
tem with 1 MB of RAM, floppy disk 
drive, and keyboard starts at $2999, 


Mitac 4270E 

The EISA-based American Mitac 4270E 
made the smallest footprint on my desk. 
The $2995 base price includes 1 MB of 
80-ns DRAM, a 64-KB secondary write- 
back CPU cache (expandable to 256 
KB), a high-density floppy disk drive, 
extended (800 by 600 pixels) VGA, two 
serial ports, one parallel port, a PS/2 
mouse port, a keyboard, and DOS 4.01. 
My review system configuration retails 
for $4415. 

The 4270E is clearly a retrofit of the 
company's 4280E 486DX system. It uses 
the same BIOS and setup utilities. The 
board lacks a 4875X socket but includes 
a Weitek WTL4167 math coprocessor 
socket. The Weitek and cache memory 
sockets sit under the drive bays; access- 
ing them is difficult. 

Mitac failed to change the system 
BIOS to accommodate the 4865X. It still 
sets the coprocessor bit in the system 
equipment variable. Programs that use 
the equipment-check interrupt to deter- 
mine if a math coprocessor is present in- 
correctly determine that a coprocessor is 
present and fail to run properly. The 


troller; Mitac multifrequency monitor 


Two serial ports; parallel port; PS/2 


IBM XGA graphics adapter; IBM 8515 
XGA monitor 

101 kays; PS/2-compatible 

Senal, parallel, and PS/2 mouse ports; 
three open Micro Channel slots 


DOS 4.00 


BYTE Lab got around the problem by 
using Debug to manually modify the 
equipment variable. A Mitac spokesper- 
son said the problem should be fixed by 
the time you read this. 

The system has five EISA expansion 
slots, The multifunction board (with 
serial and parallel I/O, hard and floppy 
disk drive, and VGA controllers) occu- 
pies onc slot. A proprietary memory slot 
holds a board with 16 SIMM sockets that 
hold up to 64 MB. 

The chassis includes two standard 5 14- 
inch half-height drive bays and one low- 
profile 34-inch drive bay. My machine 
had one of each type available. The chas- 
sis also includes a mounting area for 
another 3%-inch hard disk drive. The 
video monitor is adequate, but not as 
bright or consistent as the Evervision 
monitor. The system is FCC Class A cer- 
tified (business use only) and includes a 
one-year on-site service warranty. The 
overall construction appears to be good, 
but it doesn't include any EISA periph- 
erals and didn't perform as the EISA 
label would lead you to expect. 


IBM PS/2 Model 90 XP 486 SX-0G9 
The IBM PS/2 Model 90 486 SX base 
system includes 4 MB of 70-ns RAM, an 
ALPS high-density 3%-inch floppy disk 
drive, an integrated 1024- by 768-pixel 
XGA video adapter, one serial port, a 
parallel port, a PS/2-type mouse port, a 
PS/2 101-key keyboard, a SCSI hard disk 
drive controller with a 512-KB cache, 
and either an 80-MB or 160-MB hard 
disk drive. The retail price for the base 
system is $8345; a 160-MB system is 
$8945. I tested the 160-MB SCSI hard 
disk drive. In BYTE's test configuration, 
the system sells for $11,155—pricey for 
a system that's intended to establish a 
new low-end 486 price mark. 

IBM's new 486SX-based Model 90 


At Mount Sinai Hospital, Fortunately, critical patient dato 
SOME of the best brains IT) the is tucked into the sofest place of all. 
country rely on Sony. 


A Sony dato cartridge. 

In fact, hundreds of detailed files 
con be accessed from one, single, 
solitary dota cartridge. 

Which is how the renowned 

| doctors at Mount Sinai Hospital 
| in New York City store patient 
diagnostic dota. 

Not one byte can be lost. 

That's why Sony produces, with 
exacting care, a range of mini ond 

| ultra-high capacity data cartridges 
up to 525 megabytes. 

And if Sony data corttidges can 
do all of this, they can also back up 


another vitally important life farce 


a with the utmost integrity. 


Your business operations. 


SON Y. 
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«4 Worse 


Everex Tempo 486SX/20 
Mitac 4270E 
IBM PS/2 90 XP 486 


Club American Hawk | 
Arche Legacy 386/33 


IBM AT A 


3 Word 
«i Worse 
Everex Tempo 486SX/20 
Mitac 4270E 
IBM PS/2 90 XP 486 


Club American Hawk | 
Arche Legacy 386/33 
IBM AT 
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CONVENTIONAL BENCHMARKS 


LINPACK Dhrystones 
(single) (Dhry./sec.} 
(MFLOPS) 


Everex 486SX/20 
IBM PS/2 90 XP 486 
Mitac 4270E 

Club Hawk | 386/33 
Arche Legacy 386/33 
IBM AT 


0.01281 16156 
0.01228 15944 
0.01748 15754 
0.32630 14871 
0.32680 15324 
0.02105 2318 


Far application and low- kre benchrnarks, results are indexed and show relative pérfonmance, for each 
individual index, an B MHz IBM AT running MS-DOS 3.30 = 1. For ali benchmarks, higher numbers incecale 
betlee performance. 


The BYTE lowdevo! benchmark suite identifies relative perlormance al iho hardware level: ha application 
benchmarks evalualo real-world performance by running a standard test aulo using commercially avadable 
apphcations. Application indexes include tests using the following programs. Word processing: WordPerfect 
5.D, Desktop Publishing: Aldus PageMakor 3.0, Database. Borland Paradox 3.0 and Ashton-Tate dBase IV, 
Compilers. Microsolt C 5.1 And Borland Turbo Pascal 5.5; and Spreadsheets: Lotua 1-2-3 release 3.0 and 
Microsol Excel 2.1. Wo tested Ihesa machines without 4875X math coprocessors, exciuded the CAD and 
Soenthic/Engneenng application benchmark suta, and changed Ihe cumulative application Indexes to 
reflect relative perlonrmance wilun this class. 


Tha BYTE Lab introduced version 2 of the DOS benchmarks in the August 1990 issue (see " BYTE's New 
Benchmarks New Looks, New Numbers") Banchmark results for machines reviewed under previous 
versions Aren't Girecty comparable. To obtain a copy of the benchmarks, join Ine listings area of the 
byte _bmarks conference on BIX ox contact BYTE chrectly. 


uses a 486SX processor card but is iden- 
tical to the company's 486DX-hased sys- 
tems in all other respects. The 486SX 
module itself appears to be a simple 
modification of the company's 486DX 
module, judging by the modification 
wires on the card. The module doesn't 
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include a 4875X socket; you replace it 
with a 487SX processor card ($1345) or a 
25-MHz ($2745) or 33-MHz ($4445) 
486DX card. IBM has announced a 50- 
MHz 486DX card as well. 

The sturdy, well-constructed Model 
90 has four Micro Channel expansion 


slots; one holds the SCSI hard disk drive 
controller. The system's two 3'5-inch 
drive bays are occupied, leaving two 5'4- 
inch half-height drive bays available. 
IBM's proprietary high-density SIMMs 
fit into two memory boards that fit into 
dedicated slots. The system accepts up to 


As long as you love us, it's all nght. And 
love us you will, Statistical software from 
SPSS is designed to work the way you 
work. By giving you the power to enter, 
edit, manage, analyze and present data 
on virtually every type of PC, worksta- 
tion, minicomputer and mainframe. By 
giving you better decision-making ability 
through the most comprehensive set of 
statistical procedures available. And by 
giving you a choice of options to meet 
your specific data analysis needs. So if 
you're thinking about statistical software, 
think about flexibility. Because flexibility 


means value. And when it comes to value, 


we top the charts. 


The Accessibility of SPSS makes it ideal 
for beginners and advanced users alike. 
With its straightforward menus and con- 
text-sensitive help and statistical plos- 
sary, SPSS gets you started fast. And with 
the help of our time-saving programming 
facilities, including macros and a matrix 
language, you'll have the power to go 
deeper even faster. And regardless of 
your experience with statistics, you'll 

be supported by the documentation and 
training that's set the industry standard 
(or over 25 years. Documentation that 
INFOWORLD calls “The Best in the 
Business," 


The Statistical Procedures in SPSS 
give you the power to examine data more 

ly, revealing patterns that might 
otherwise go unnoticed. We offer the 
most in-depth group of statistical proce- 
dures available including univariate and 
multivariate descriptives, model building, 
hypothesis testing, clustering and classi- 
fication, survival analysis, time series and 
perceptual mapping. No matter what your 
question, SPSS provides the flexibility to 
find the answer. 


The Data and File Management 
capabilities af SPSS give yau unparal- 
leled flexibility when preparing data for 
analysis. With SPSS, information can be 
quickly reorganized, cleaned and trans- 
formed, regardless of size or structure. 
Multiple missing values for nonresponses 
can be defined and labeled according to 
your specifications, while built-in controls 
easily manage information stored in com- 
plex file formats, including custom file 
formats. Self-documenting portable files 
give you the freedom to move your analy- 
sis from one computing environment 

to the next, saving time and resources. 
And because SPSS supports most popular 
microcomputer file types includin 
Lotus? DBF and SYLK, and dung 
interfaces to such leading SQL-based 
database management systems as 
Informix; ORACLE" and Sybase;" 
there's no need to re-enter data or 
write out intermediate files. 


The Choice of Options offered by SPSS 

provide the flexibility to meet both your 

immediate and future data analysis needs. 

Unkke other statistical packages, we give | 

su more than just the ability to choose 
tween the options you may or may 

not need. We give you a choice of aptions 

designed to work together. Options that 

work as a system, providing the best pos- 

sible software solution. Options for data 

entry and editing. Or producing publica- 

tion-ready tables and reports. Options 

to analyze the past and help predict the 

future. Or to present your results with 

over 40 high-impact color displays in- 

cluding a variety of charts and maps. 

No matter what you do, SPSS can help 

you do it better. 


So if you're in the market for statistical 
software, keep an open mind. Go with the 
value of SPSS, suppliers of statistical solu- 
tions to over 2 million users worldwide. 
Because when yo u have the advantage of 
flexibility, the chances are you'll still be a 
hit tomorrow. 


Call 1(800)543-5835 or FAX (312) 329-3668. 
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32 MB of RAM using 2-MB ($565) and 
4-MB ($1095) modules. 

I experienced continuing problems 
with the 8515 monitor I tested. The first 
one [ received had a defective brightness 
control. IBM sent a second unit, which 
had an improperly functioning contrast 
control. The third monitor worked prop- 
erly but still didn't offer a good-quality 
image. If you go with the IBM system, I 
suggest a different monitor. 

The system showed no functional 
quirks, but—aside from solid construc- 
tion and the Micro Channel expansion 
slots—it also showed no particularly out- 
standing features. The system, which 
doesn't include a secondary CPU cache, 
didn't excel on the CPU benchmarks; the 
SCSI hard disk drive performance was 
also disappointing. The system comes 
with a one-year warranty and is FCC 
Class B compliant. 


See How They Run 

The 486/25 systems BYTE has tested 
outperform the 4865 X systems across the 
board; their typical CPU performance 
indexes hover around 6.5. Some cached 
33-MHz 386 systems also beat the Mitac 


_2"x 


and IBM machines in BYTE's low-level 
CPU tests. Arche’s Legacy 386/33, with 
its 128-KB CPU cache, posted a 5.2 
CPU index that bested all three 486SX 
contenders, but its list price of $6005 is 
nearly $2000 higher than the Tempo’s 
price. However, Club's 33-MHz 386 
Hawk I (now the Falcon 333) pulled a 4.7 
CPU index and sells for just $2399. 
Within the group, Everex's Tempo 
4865X720 is the clear performance win- 
ner, despite a relatively slow video sub- 
system. Its 5.1 CPU index kept it well 
ahead of the IBM PS/2 Model 90. The 
Mitac system's anemic 3.8 CPU index 
came as a surprise, since the system in- 
cluded an external 64-KB CPU cache. 
The Mitac did well on the video tests, 
however, The Tempo also had the best 
disk performance. I didn't expect the 
mediocre 2.0 index for IBM's hard disk 
drive subsystem, which includes a high- 
performance caching SCSI controller 
with a 16-millisecond hard disk drive. 


Final Analysis 

Technologically, 486SX systems don't 
currently provide any real advantages 
over existing 386DX and 486DX de- 


signs. If anything, the bizarre 486SX/ 
487SX design is likely to confuse many 
buyers. None of these systems holds a 
clear price or performance edge over 
many cached 33-MHz 386 systems, but 
that's likely to change as Intel drops the 
486SX chip price further and as system 
vendors revamp their product lines. Inte] 
also hopes to entice buyers with special- 
ized processors that will fit into the 
4875X socket. 

If you'll never need a math copro- 
cessor, a 486SX system is worth a look. 
You should, however, still comparison- 
Shop against fast 386DX-class systems 
before making your decision. Of the 20- 
MHz 4865X systems tested here, the 
Everex Tempo offers the most for your 
money. It's well constructed, performs 
reasonably well, and has the backing of a 
reputable manufacturer. W 


Roger C. Alford is a consulting editor for 
BYTE. He is also president of Program- 
mable Designs, a Michigan-based con- 
sulting firm, and author of the Program- 
mable Logic Designer's Guide (Howard 
W. Sams, 1989). You can reach him on 
BIX c/o "rogera. " 
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Microcontroller. 


Microcomputer. 


"Megalel Wildcards provide PC functionality in a flexible, small format.’ 


Wildcard 88™ 

* CPU clock to 10 MHz 

* Replaces full PC motherboard 

* Co-processor and BIOS socket 

. DMA. Bus, DRAM. Keyboard 
controllers 


Multil1O 

* On-board SCS! Host Adapter 
(supports up to 7 devices) 

e Floppy Controller (1.44M, 1.28] 

e ? RS-232, I Parallel, | RS-485 
muiti-protocol serial port 


All Wildcards are low power single +5 volt operation. 
125 Wendell Ave.. Weston. Ont. MIN 3K9 Fax: (416) 245-6505 
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VidlMett: 

* 640Kb User memory 

* Video/Colour LCD controls 
CGA, Hercules*, IBM® Mono: 
(runs LCD Panels) 


For information on our representatives please 
contact our head office at the number below. 


(416) 245-3324 
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How to spend less time 
thumbing through books and more 
time thumbing through results. 
New Mathcad 3.0 


Mathcad [asciltat mca} =| MCAD Handbert Help - 5T EIE 


New Mathcad 3.0 crunches, — [Si tee ken Text Mein Graphics Symbolic Window New Windows 3.0 interface makes 
graphs, updates, and documents Ms MM ror d RJJ calculation fast and effortless. 
your work m real math notation. TE) w | | 

Automatically, FR wt. | et 
n * 3 4L e C; 
OA IL MACULA OILS, New Electronic Handbooks give 

New symbolic capabilities are Ec instant access to hundreds of stan- 

available with a simple menu pick, (| (ite ecg j dard formulas. Just click *n^ paste. 
u 
2 
d 
ti 
w 
It’s the fast, efficient, com- ve t 
prehensive way to do technical ab. n t 
eienn Advanced Math, and 
* Numerical Methods 
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Move those reference texts off your 
desk. Put that calculator back in your 

ket. And save that ome spreadsheet 

r your budgets and bookkeeping. 

[t's time to get problems out ofthe way 
and make room for answers. With new 
Mathcad 3.0, the major new upgrade to 
the world’s best-selling math software. 

It's the all-in-one solution with a singular 
purposc: to put results in your hands as 
quickly and thoroughly as possible. 


hundreds of standard formulas, uscful data, 
cven entire calculations. Just click "n" paste 
them from a hypertext window into your 
documents, ready to use. 

When you need to simplify a formula, 
Mathcad’s symbolic calculation capabilities 
are available with a simple menu pm 
There's no arcane programming language 
to learn, so you can do integrals, Taylor 
series, infinite sums, and more—all with 


New Mathcad is a workhorse that handles point ’n’ click simplicity. The 
cverything from simple sums to matrix symbolic answer can be used 
manipulation. Effortlessly, pst. for both numerical calcula- 
naturally. S» Xe. tions or further symbolic 

Simply type your calculations E transformation. 
into the live document, -—— it You'll also find improved 


just like you'd write 


them on a scratch pad. | = graphing features, and 
And let Mathcad do the 1 == morc i iaa a 
work for you. It per- options. So why waste 
forms the calculations. ume working with 
Graphs in 2-D or 3-D. - problems? join the 
Automatically updates 120,000 users that get 


results each time you 
change a variable. And 


prints out presentation- Microsoft Windows 3.0 interface 
quality documents, cam- © New easy to use symbolic calculations 
plete with equations in real 2 e New Electronic Handbooks with hun- 
math notation, even scanned-ffl graphics. dreds of built-in solutions 

Newly upgraded Mathcad 3.0 now has » Optional Applications Packs with adapt- 


Electronic Handbooks for instant access to 


results—with Mathead. 
+ New casy to learn and usc 


able templates for Electrical, Mechanical, 


equation editing, enhanced 


¢ Differentials, cubic 
splines, FFTs, matrices and morc 
e Enhanced 2-Dand 3-D graphics | 
* Improved presentation-quality | 
documentation 
s PC DOS, Macintosh? and Unix® versions 
also available 

Fora FREE Mathcad demo disk, or 

upgrade information’, 
call 1-800-MATHCAD 
(or 617-577-1017, 
Fax 617-577-8829). Or 
sec your software dealer. 
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New NetWare Versions, Options Broaden Appeal 


BARRY NANCE 


represents more than just another 

version upgrade. A single product, 
NetWare 2.2, replaces Entry Level Sys- 
tem I and II, Advanced NetWare, and 
SFT NetWare. The easy-to-install Net- 
Ware 2.2 offers the same benefits to 
smal] and large LANs alike. NetWare 
3.11, Novell's new high-end server soft- 
ware, finally delivers transparent file 
access for Mac, OS/2, Unix, and Open 
Systems Interconnection clients. I tested 
Net Ware 2.2 and 3.11, as well as three 
NetWare 3.11 connectivity options that 
complete the Unix, Mac, and OSI links: 
NetWare NFS 1.I, NetWare for Macin- 
tosh 3.0, and NetWare FTAM 1.1. 

I put NetWare 2,2 and 3.1] through 
their paces both at my home office and at 
work. My home-office LAN consists of 
an ALR PowerPro file server (with a 33- 
MHz 486 CPU, a 330-megabyte hard 
disk drive, and 9 MB of RAM), with 
a Gateway 2000 386/33, a PC Brand 
486/25, a 12-MHz 286, a 6-MHz IBM 
AT, and a Mac IIfx as workstations. I 
used Thomas-Conrad 4045 4/16 Token 
Ring cards with 128 kilobytes of on- 
board RAM, running at 16 megabits per 
second, along with a Dayna DL2000 
LacalTalk card to connect the Mac. 

At work I've got four NetWare 3.11 
servers, about 70 286 and 386 worksta- 
tions, and a mixture of IBM, Western 
Digital, Gateway Microsystems, and 
Thomas-Conrad 4-Mbps Token Ring 
cards. I used an IBM RISC System/6000 
PowerServer 320 at the office to test 
NetWare's TCP/ IP connectivity. 


NetWare 3.11 

You can buy NetWare 3.11, the successor 
to NetWare 3.1, in 20-, 100-, or 250-user 
configurations. The “386” designation 
is gone from the product name, but Net- 
Ware 3.11 still runs only on 386 or 486 
CPUs. Prices range from $3495 for 20 
users to $12,495 for 250 users. 

This release fulfills Novell's promise 
to support several different workstation 
environments. The server can storc files 
from DOS-, Macintosh-, OS/2-, Unix-, 
and OSI-based client workstations trans- 
parently. In order to do this, NetWare 
3.11 sets aside special "name spaces" on 


N ovell’s new NetWare product lineup 


Installation Option: 


The Install — 
NetWare Loadable Idc-HÉE 
Module display fvailable Systen Options 
makes NetWare | [Copy System and Public Files | 
3.11 server Create AUTOEXEC.MCT File 
installation easy. Ureatn SIANTUP MY File 
Th Elit f TEXEL HCE F 
e remote i [Edit STARTUP.MCF Fils 
management Estura Io Main Mens 
feature lets you 
upgrade NetWare 


3.1] servers from 
the supervisor's 
console. 


the server. You load optional server 
modules (NetWare loadable modules, or 
NLMs) to manage these name spaces. 
Each directory entry for a file holds a 
DOS-style name. The corresponding 
name-space entry (two 128-byte areas) 
contains machine-specific name infor- 
mation. For example, a file that origi- 
nates on an OS/2 workstation can retain 
its extended attributes (long name, cre- 
ation date, and so on), and a Mac file 
uses the name space to hold long name 
and Finder (resource fork) information. 

The Mac, DOS, and OS/2 file-sharing 
features worked well. I loaded NetWare 
for Macintosh, created a Microsoft Word 
document on the Mac, revised the same 
file with Microsoft Word for Windows on 
à PC, and performed a final revision 
under Word/Presentation Manager on an 
OS/2 workstation. In each instance, I 
couldn't tell that the file originated on a 
different kind of computer. NetWare for 
Macintosh complies with Apple File Pro- 
tocol 2.0 and with AppleTalk Phases I 
and II. 

NetWare's open architecture extends 
beyond its file system to include new 
transport layer interfaces based on No- 
vell's Open Data Link Interface. These 
allow a wide range of connectivity op- 
tions, including IPX/SPX, NetBIOS, LU 
6.2 (APPC), Named Pipes for DOS and 
OS/2 workstations, TCP/IP, a Berkelcy 
4.3 Sockets interface, and AT&T Unix 
System V Streams Transport Layer In- 
terface (TCI). As yet, though, not many 
manufacturers include ODLI drivers 
with their network adapters. 

If you store files from many different 


kinds of workstations on your server, 
you're naturally concerned about back- 
ing all of them up. The NetWare 3.11 
SBACKUP utility lets you back up and 
restore all server files, regardless of 
origin, to an internal server tape drive. 
The name-space information goes onto 
the backup tape, too. I backed up and re- 
stored DOS, Macintosh, and OS/2 High 
Performance File System files with ease. 

To try out the TCP/IP NLM included 
with NetWare 3.11, I first put my AIX- 
based RISC System/6000 PowerServer 
320 on a separate Token Ring segment 
and used a NetWare 3.1! server with 
NetWare TCP/IP loaded to internally 
route IP packets from a DOS workstation 
to the separate RISC System/6000 seg- 
ment. I used the Ping utility to see if the 
server would let me talk to the RISC Sys- 
tem/6000; it worked nicely. NetWare 
TCP/IP's "IP tunneling" feature enables 
NetWare 3.11 LANs to communicate 
across TCP/IP internetworks. To get IPX 
packets from one NetWare server to an- 
other across a TCP/IP link, NetWare 
wraps the IPX packets in an IP envelope 
and transfers them across the internet- 
work. 

I also used my IBM RISC System/ 
6000 10 test NetWare NFS 1.1. I loaded 
IBM's Network File System implementa- 
tion on the RISC System/6000 and Net- 
Ware NFS on the NetWare file server. 
After I made the proper entries in the 
{etc/hosts and other setup files on the 
RISC System/6000, I created an empty 
directory and used the Unix mount com- 
mand to turn the empty directory into a 
remote view of the NetWare 3.11 file 
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BOFFIN 


EXTERNAL 
PARALLEL TO 


SCSI 
CD-ROM Ontical 
Disk Subsystem 


A 683 MB SCSI removable read-only op- 
lical disk subsystem that connects to your 
compuler via its IBM standard parallel port. 

Allows online access to large static data- 
bases. Enjoy the power of SCSI peripher- 
als, even if your computer does not have a 
SCSI port. 

ig High performance 683MB compact 
disk drive. 

E One easy interface to any IBM com- 
patible compuler. 

E Multiplies the power of notebook and 
laptop computers. 

& Includes audio interface as well as SCSI 
dala interface. 

E Additional printer port provided. 


Introductory Special 
(Regularly $1,249) 


Thru Sept. 30 


$995.00 


2500 W. COUNTY RD. 42 - #5 
BURNSVILLE, MN 55337 


612/894-0595 
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server. I then could access the NetWare 
file server from the Unix client using 
Unix commands and programs. 

The NetWare FTAM NLM is a file 
transfer facility that connects NetWare 
3.11 servers to OSI-based networks. It’s 
fully GOSIP 1.0-compliant; GOSIP and 
MAP 3.0 clients can use FTAM to share 
NetWare print services, This is Novell's 
first OSI-compliant product; in the fu- 
ture, I'd like to see Novell go beyond 
supporting mere file transfers. 

NetWare 3.11 wants to be your client/ 
server platform. If you're a programmer, 
you'll like the server debugging facility, 
which you can access from any worksta- 
tion. You can test your NLMs by loading, 
testing, and unloading them without re- 
booting the test server. Novell offers sev- 
eral NetWare developer's tools, includ- 
ing the “memory protection NLM” (for 
avoiding wild pointers) and relatively 
easy to program transport protocols. 

NetWare 2.15's FCONSOLE worksta- 
tion utility monitors server activity. Net- 
Ware 386 did away with it. Now it’s 
back, thanks to the Remote Management 
Facility utility (see the screen shot), You 
can use RMF to monitor a server or to 
upgrade NetWare at a second server. I in- 
stalled an old NetWare 3.0 product on the 
PC Brand computer and used RMF to 
perform an upgrade to 3.11. The second 
server must reboot partway through the 
process, so you should set things up so 
the second server boots into NetWare. 
Remote installation works well, but you 
must follow the steps in the manual care- 
fully. RMF works across the LAN cable 
or, if you put a modem on the file server, 
across dial-up lines. 

NetWare 3.11 includes all the features 
and capacities of its predecessors in 
terms of reliability, security, RAM size, 
disk size, and file size (see the features 
table). Installing NetWare 3.11 is easy. I 
ran the EISA configuration utility on the 
ALR PowerPro and then asked my 15- 
year-old son to do the installation. He 
finished in about a half hour, stopping 
only to ask what optional NLMs I wanted 
automatically loaded in the AUTOEX- 
EC.NCF file. Novell even simplified the 
workstation shel] generation process 
somewhat; what used to be SHGEN is 
now called WSGEN. 

The on-line help system couid use im- 
provement. The data is there—all 1.7 
MB of it—but the nonintuitive NFOLIO 
user interface makes finding what you 
need difficult. You can move the cursor 
around the screen anywhere with cursor 
keys and even scroll the screen with 
PageUp and PageDown. Only when you 
use the Tab key does the cursor jump to a 


JUIE ACTION SUMMARY 


8 WHAT NETWARE DOES 
This network operating system 
offers file and printer sharing and 
other connectivity options for 
Mac, PC, and Unix clients. 


E LIKES 
NetWare 2.2 is now easier to 
install. NetWare 3.11 options 
allow connection of Mac, OSI, 
and Unix clients. Both offer strong 
security and reliability. 


@ DISLIKES 
NetWare 3,11 lacks peer-to-peer 
capability; you can share (or back 
up) only those files that reside on 
the file server. 


E RECOMMENDATIONS 
NetWare 2.2 is the right choice 
for smoll- to medium-size LANs 
where data integrity is 
paramount. A large LAN, or one 
that has a diverse mixture of 
workstation types, is a good 
candidate for NetWare 3.11. 


B PRICE 
NetWare 2.2, 5895-55495 
NetWare 3.11, $3495-$12,495 
NetWare NFS 1,1, $4995 
NetWare for Macintosh 3.0, 
$895-$ 1995 
NetWare FTAM 1.1, $995 


B FOR MORE INFORMATION 
Novell, Inc. 
122 East 1700 South 
Provo, UT 84606 
(800} 345-7177 
(801) 429-5900 
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subtopic name, Then you press the Enter 
key to get help for that subtopic. 

Performance is better with NetWare 
3.11, due in part to the new Turbo file 
allocation table. Each volume contains a 
FAT—an index to one or more disk allo- 
cation blocks in which a file resides. Net- 
Ware keeps the entire FAT in server 
memory and creates a Turbo FAT for 
files larger than 64 entries. This provides 
faster access for larger files. 

Another NetWare 3.11 feature, dy- 
namic memory allocation, parcels out 
cache buffers for file buffering, NLM 
memory requests, FAT buffering, and 
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Introducing the Falco Infinity Desktop Computer. 
The Smallest 386SX Desktop. 


If you're sizing up desktop computers, you'll — — Windows 3.0. What's more, you can choose from 
immediately see the advantage of the Falco Infinity" four configurations, including a diskless network node 
Desktop. It gives you 386" SX power and perform- and a full-featured model with 1.44MB floppy and 
ance without dominating your deskspace. the option of 40, 100 or 200 MB hard drive. 

Half the size ofa standard PC, the Infinity Desktop The only thing we left out is the noise. The Infinity 
has everything you need on-board: Peripheral Desktop nuns so quietly, you'll hardly know it’s on. 
interfaces like disk controllers. Memory expansion. Whether you work in close quarters or spacious sur- 
Communication ports. And VGA’ level graphics up roundings, the Falco Infinity Desktop covers all your 
to 1024 x 768 resolution. Plus, two AT*compatible, needs. Without covering your desk. And that's about 
16-bit expansion slots. the size of it To get one for your desk, call us today. 

[t runs DOS" 4.0, UNIX? OS/2" and Microsoft’ 1-800-FALCO4U 
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ASCH 


EXPRESS" 


The right tool 
at the right time. 


You don't always know what you'll 
need...so ASCII EXPRESS anticipates 
your needs with over 149 line 
editing and word processing 
features in one powerful package! 


With ASCI) format, file transfers 
from other software packages 
and mainframes are a snap. 

And ASCI! EXPRESS’ extensive 

form processing and merge 
capabilities finally make data entry 
and merge processing easy. 


Serving your everyday needs: 

e Word Wrap and Automatic 
Paragraph Reformatting 

€ Headers and Footers 

e Centered Typing 

e Vertical Typing 

è Box and Line Drawing 

e Dictionary 

* Character and Line Blocking 

9 Autosave...and more 


.Dlus a host of Special Features: 

& Locate Text in a group of files 

a B special Find and Extract 
Operations 

* Full Columnar Text Manipulation 

e Import/Export Files 

® Add and Sort Columns 

® Formula Calculator 

® Normal or relative Line Numbering 

e Solit/Join Files..and more 


"$169.95 


$189.95 with Dictlonary/Spalichacker 


VISION SYSTEMS, INC. 
502 Bloomfield Avenue 
Bloomfield, CT 06002 
(203) 247-A747/Fax (203) 243-9150 


Site Licenses available 
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FEATURES COMPARISON: NETWARE 2.2 VS. NETWARE 3.11 


NetWare 3.11 is faster and more powerful than NetWare 2.2 and offers more 
connectivity options. NetWare 2.2 is functionally comparable to SFT 
Advanced NetWare 286. It supports nondedicated file servers and is easier to 
install than previous versions of 286 NetWare. 


Feature 


Operating-system type 
Minimum server CPU 

Minimum server RAM (50 users) 
Maximum memory supported 
Hard disk space required 
Maximum server disk space 
Maximum disk volume size 
Configurable wilh nondedicated server 
Server applications 

Dynamic resource allocation 
OS/2 clients 

Macintosh clients 

NFS clients 

OS! clients 

Network cards supporled 


! HPFS-style long names not supported by NetWare 2.2. 


NetWare 2.2 


16-b«t 

285 

2.5 megabytes 
12 megabytes 
5 megabytes 

2 gigabytes 
255 megabytes 
Yes 

VAPs 

No 

Yas! 


NetWare 3.11 


32 terabytes 
32 terabytes 


No 


9-, 16-, or 32-bit 


2 AppleTalk only emulated Dy verpon 2.2 but directly supported by version 3.11, 


directory table buffering. NetWare 3.11 
can have more file service process 
threads running concurrently than Net- 
Ware 2.2 because of its memory manage- 
ment, and this translates to faster work- 
station response times. 

The BYTE standard File I/O bench- 
marks showed NetWare 2.2 to be no 
faster than version 2.15c. Version 3.11 Is 
about as fast as version 3.1, but it’s 15 
percent faster than the other 286 versions 
of NetWare. To keep things on an even 
keel, I performed the benchmarks on ex- 
actly the same hardware each time. 


NetWare 2.2 
Novell has crystallized all versions of 
286 NetWare into a single product: Net- 
Ware 2.2. As with NetWare 3.11, price 
differences for NetWare 2.2 relate only 
to the number of users supported. Func- 
tionally, version 2.2 is quite similar to 
SFT Advanced NetWare 286. AI] 2.2 
products provide exactly the same fea- 
tures; for example, a five-workstation 
LAN has the same system fault tolerance 
level as a 100-user LAN. Version 2.2 is 
available for five, 10, 50, or 100 users. 
Prices vary from $895 for five users to 
$5495 for 100 users. (Scc the table for a 
comparison of NetWare 2.2 and 3.11.) 
The installation process is almost as 
simple as that of NetWare 3.11. In the de- 
fault basic installation mode, you answer 
just three questions, wait a brief moment 
while the ZTEST disk test runs, and then 
shuffle a few floppy disks. That's all 


there is to it. The long-running COMP- 
SURF program is stil] therc, but only as 
an optional step. 

You won't have a problem tf you have 
3.1] and 2.2 servers on the same net- 
work; most of the utilities (the PUBLIC 
directory files) are the same. The utility 
programs are smart enough to recognize 
the NetWare versions and behave accord- 
ingly. For example, NetWare 3.11 has 
eight file access rights you can have; Net- 
Ware 2.2 has only seven. Both SYSCON 
and RIGHTS show the correct informa- 
tion depending on which kind of server 
you're viewing. 


Choosing Sides 

Versions 2.2 and 3.11 of NetWare offer 
excellent security and reliability. Both 
are easy to install, and NetWare 3.11 fi- 
nally delivers long-awaited connectivity 
options to Novell customers who have 
DOS, OS/2, Mac, and Unix computers. 
NetWare 2.2 is an expensive solution if 
you are creating a small, entry-level 
LAN, but your five-workstation LAN 
will have many of the same features and 
functions as someone else's 95-worksta- 
tion NetWare 3.11 LAN. m 


Barry Nance manages a 70-node Net- 
Ware LAN. He is the author of Network 
Programming in C (Que Publishing, 
1990) and is the editor of the IBM Ex- 
change and moderator of the lans confer- 
ence on BIX, where you can reach him as 
"barryn. " 
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Debuggers for Windows 
Shows Promise, Lacks Polish 


JON UDELL 


"m 


m 5 . at 
Pragram  W^ndaws Ge Ewpie¢aaion Setup 
Fracedure) Find — Shaw fpi View 


BET. 


mie ME OBITU: Ep 
fA Beater glp bazmi o3 alpi 3g 


irs md J rected nie hy 
brenk ! 


=" Teg les 

its: COP LE 1 dd k^ on aX Pinar a 
n SRT TEIG HE 

"[*«i24ü Iis Dom LEE ems EEF it D Cr de 

HIITINE € 7 0: 3I yi 


 Bpy 
nf T. AN 
Hir TIRNA 


| m 
a) Stir 


verbial barefoot shoemaker, rou- 

tinely forgo the benefits of their 
craft. Because the dominant tools for 
building Windows programs work in 
character mode, the people who crank 
out a]] those gorgeous Windows applica- 
tions must ironically spend much of their 
time in a far less inviting workplace. 
MultiScope's latest shot at CodeView 
and Turbo Debugger shatters that long- 
standing truism. 

Earlier this year, the company shipped 
a sct of Windows-hosted, DOS-targeted 
debuggers (see "The MultiScope Debug- 
gers Make Debugging Easier," May 
BY TE). Now the other shoe has dropped. 
The newest member of the tribe of Multi- 
Scope Debuggers not only runs under 
Windows, it also debugs Windows pro- 
grams. The result is (forgive me) a win/ 
win situation. 

MultiScope's DOS, OS/2, and Win- 
dows debuggers have much in common. 
Like their DOS cousins, Windows de- 
buggers do run-time and postmortem de- 
bugging, exploit 386 debug registers to 
watch memory locations at processor 
speed, operate remotely over serial or 
network connections, and graphically 
depict structured data. In fact, the pack- 
age reviewed here is a superset of the one 
reviewed in May. It includes the DOS- 


W indows developers, like the pro- 


The MultiScope 
Debuggers for 
Windows uses the 
Multiple 
Document 
Interface to create 
a virtual 
debugging 
desktop. 


targeted tools and adds a corresponding 
set of Windows-targeted ones. 


Club MED 

Let's talk about the postmortem debug- 
ger (WPMD) first, Why? Because, no 
matter how great your run-time debug- 
ger may be, you'd better not find your- 
self using it too often. Run-time debug- 
ging should be a last resort; it's never 
very productive even under the best of 
circumstances. DOS developers should 
practice defensive programming, and 
MultiScope's MED (Monitor Execution 
and Dump) utility, which made its debut 
with MultiScope's OS/2 debuggers and 
carried forward to the DOS products, 
makes for a powerful defensive ally. 
Like its cousins, the Windows-oriented 
MED system comprises linkable librar- 
ies (for C, Modula-2, Pascal, FOR- 
TRAN, and BASIC) that dump memory 
and registers into a file that the postmor- 
tem debugger—using the same interface 
as its run-time counterpart—can statical- 
ly examine. 

One good way to use MED is to rede- 
fine the standard C assert macro to call 
the MED dump routine. If a function that 
should have returned truc didn't, assert 
normally just halts the program and re- 
ports the source code line at which the 
failure occurred. With a MED-enhanced 


assert, you can force a dump and then 
inspect the entire context of the program 
at the point of failure: registers, vari- 
ables, call chain, even the Windows 
global heap. MED will also save the 
crash-time screen, which the postmor- 
tem debugger can then display. If a beta 
tester in another time zone happens to 
have been the person who triggered the 
dump, so much the better. It's tough to 
reconstruct complex sequences of events 
leading up to a crash from verbal reports, 
but the dump file—like a jetliner's cock- 
pit recorder— tells the story. 

Under Windows there's also a less 
powerful (though still quite handy) use 
for MED. Even if you do not link your 
application with the MED library, the 
monitor can catch a protection fault, or 
"unrecoverable application error" in 
Windows-speak, and write a dump file. 
Just load the monitor, which runs as an 
icon, and then run any program compiled 
and linked with CodeView-compatible 
debugging information. If your program 
heads south and suffers a UAE, you may 
be able to salvage a black box from the 
wreckage and find out why. 

I say "may" because I discovered that 
the presence of MED can shift things 
around. One program into which I in- 
serted an intentional out-of-bounds 
memory reference would reliably suffer a 
UAE on its own, but never when MED 
was monitoring it. The Heisenberg un- 
certainty principle that so often plagues 
debugging evidently applies to Multi- 
Scope. So I recommend the more active 
approach: forced dumps triggered by as- 
sertion failures. 

Here, unfortunately, I still ran into 
some troubles. One of the dumping func- 
tions, MEDQueryDump, is supposed to en- 
able you to choose whether to dump or 
continue. It puts up a modal dialog box, 
but didn't always work properly, When I 
called it from within the main window 
procedure, instances of the dialog box 
stacked up on the screen as messages hit 
the program's queue, and I had to quit 
the debugger. Much more disturbing, the 
dumping functions sometimes just didn't 
dump, depending on which options (i.e., 
screen, kernel, heap) I'd selected in the 
monitor and which program I was debug- 
ging. I'll grant that a safety net with a 
few holes in it is better than none, but the 
holes ought to be mended. 


Windows Run-Time Debugging 
Even the most carefully instrumented 
code will eventually need to be debugged 
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MULTISCOPE DEBUGGERS 


VIE ACTION SUMMARY sm 


E WHAT MULTISCOPE DEBUGGERS 


FOR WINDOWS IS 

A Windows 3.0-hosted, source- 
level, multilanguage debugger for 
DOS and Windows programs. 


@ LIKES 
There is nothing else like it; this 
Windows-hosted program 
debugger brings all the benefits 
of the MultiScope DOS debuggers 
to Windows programmers, plus 
Windows-specific features, 


B DISLIKES 
There are a number of serious 
flaws, ranging from interface issues 
to outright failure of certain 
features. Some problems are 
attributable to Windows’ weak 
hooks for debuggers, but mosi are 
specific to this product. 


E RECOMMENDATIONS 
If you need a Windows-hosted 
Windows debugger, buy this one— 
but be sonic to work around 
its flaws and limitations. 


B REQUIREMENTS 
IBM PC compatible with 286 or 
higher (386 required for advanced 
debugging hiss ni 2 MB of 
RAM, DOS 3.3 or higher, 
Microsoft Windows 3.0, 
and Windows 3.0 SDK. 


m PRICE 
$379 


8 FOR MORE INFORMATION 


MultiScope, Inc. 

1235 Pear Ave. 

Mountain View, CA 94043 
(415) 968-4892 

fax: [415) 968-4622 
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interactively, and the tools available to 
date have not made that task pleasant. 
Not everyone can afford a dual-monitor 
setup, and screen-swapping solutions 
quickly become tedious. MultiScope's 
run-time debugger for Windows 
(WRTDP) really is a dream come true: 
Debugger and debuggee act like coequal 
applications under standard or 386-en- 
hanced Windows. The debugger exploits 
the Multiple Document Interface with 
great success: It's a complete desktop, 
with 15 subwindows/icons, but you can 
sweep it away with a click to reveal the 
executing target application. When the 
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application has focus, Ctrl-Alt-SysRq 
drops you back to the debugger. 

In general, the functions provided 
map to their counterparts in the DOS- 
targeted debugger. However, there are a 
few differences owing to peculiarities of 
Windows. For instance, although WRTDP 
supports hardware-assisted watchpoints 
on 386/486 machines (Turbo Debugger 
for Windows doesn't), you can watch 
only individual variables, not ranges. 

According to the company, the range- 
watching technology in the DOS-hosted 
and DOS-targeted debugger, licensed 
from Nu-Mega, relies on 386 page-map- 
ping features available under the Virtual 
Contro] Program Interface. The page- 
mapping isn't accessible under the DOS 
Protected Mode Interface. That is really 
a Windows architecture issue, though, 
not any fault of MultiScope. And since 
protected-mode Windows is a far safer 
environment than DOS, range-watch- 
ing—while desirable—is somewhat less 
necessary. Another wrinkle: Although 
the Windows debugger presents menu 
options for I/O and interrupt break- 
points, these options work only with the 
386 DOS debuggers. 

Like CodeView and Turbo Debugger, 
MultiScope relies on the services of Mi- 
crosoft’s WINDEBUG.DLL, a Software 
Development Kit (SDK) component that 
provides hooks for Windows debugpers. 
Unfortunately, WINDEBUG.DLL has 
never done a very satisfactory job. If 
you're accustomed to the MultiScope 
DOS debugger and you then switch to the 
Windows debugger, you may wonder 
why you've got to exit and restart the de- 
bugger to restart the debugged program. 
Again, it's a Windows issue. Try Turbo 
Debugger for Windows, which also of 
necessity uses WINDEBUG.DLL, and 
you'll see the same behavior. Help is on 
the way in the form of Windows 3.1's 
Open Tools interface, a specification 
that both Borland and MultiScope have 
had a big hand in shaping. 

Once you have loaded your program, 
the many-windowed MultiScope toolkit 
comes into play. I particularly like the 
ability to relate variables in the Data win- 
dow to the display in the Memory win- 
dow. At one point, while debugging my 
Windows version of Life. I had the game 
screen and its supporting memory visible 
side by side and could watch both change 
with each generation. 

Structure browsing works intuitively 
in the Data Window, and if you use the 
View Address option in the Memory win- 
dow, you can chase pointers there as 
wel]. The Data Window toggles between 
local and global data with a hot key. You 


can set breakpoints in the Source or As- 
sembly windows; the latter can display 
assembly, a mix of source code and as- 
sembly, or just op codes. The Breakpoint 
window lists active and disabled break- 
points but, annoyingly, won't let you edit 
the pass count, condition, or expression 
evaluation attached to a breakpoint. In 
the Watchpoint window, you specify up 
to six nonstructured variables that, when 
read, written, or read or written, will 
trigger a break. The Expression window 
evaluates expressions in C, Pascal, or 
Modula-2 (MultiScope's native tonguc). 

Unique to the Windows debugger are 
the Graphic Data window and the Spy 
window. I really like the Graphic Data 
feature. When I deal with fancy nested 
data structures, I’m helpless without dia- 
grams; MultiScope draws and navigates 
them effortlessly. 

The Spy window, however, needs 
work. It's better than the SDK's Spy, 
since you can directly monitor the effect 
of specific lines of source code on the de- 
bugged program's messape queue. But 
unlike the Borland equivalent, Multi- 
Scope's Spy can't set breakpoints on 
messages. Moreover, an intriguing menu 
option called Post Message, billed in the 
documentation as a way to send messages 
to the debugged program, led nowhere. 
MultiScope axed the feature at the last 
minute while leaving the menu option in 
place. Even worse, | often hung the de- 
bugger while using the Spy window. 

It’s said that you can recognize pio- 
neers by the arrows in their backs. I hope 
that won't be MultiScope's fate. Clearly 
this is a breakthrough product—nothing 
else debugs Windows programs this way. 
Yet it’s also clear that release 1.00 isn't 
polished. I suspect that's because the in- 
novations that enable it to surmount Win- 
dows 3.0's weak tools interface sapped 
more time and energy than expected. 

Since those heroic efforts will have 
been partly responsible for an improved 
Windows 3.1, which in turn will benefit 
tool developers and users alike, it pains 
me to have to quibble. But I must report 
that I’m about equally impressed with 
and disappointed in the MultiScope de- 
buggers for Windows. If you're a profes- 
sional Windows developer, you might 
gladly put up with considerable frustra- 
tion to pain leverage not otherwise avail- 
able, and may therefore find this prod- 
uct—even in its current form—to be a 
must buy. When the kinks get worked 
out, though, it could be a world-beater. B 


Jon Udell is a BYTE senior technical edi- 
tor at large. He can be reached on BIX as 
“judell.”’ 
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Build Multimedia Presentations 
with MacroMind’s MediaMaker 


TOM YAGER 
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good jokes, are a matter of timing. 

Holding an audience's interest has 
as much to do with the pace and flow of a 
presentation as it does with its content. 
But traditional slide or overhead-trans- 
parency presentations leave timing large- 
ly to chance. What's more, a complex 
audiovisual presentation can turn the 
presenter into an octopus, reaching here 
and there to trigger this slide or that 
videotape on cue. Each pause or gaff puts 
more distance between the audience and 
the material. 

What's needed is a way to simplify the 
problems of timing and synchronization 
of various audio and video sources. With 
MediaMaker 1.1, MacroMind (creator 
of the two-dimensional animation/pre- 
sentation application Director) has come 
up with a first-rate solution for Mac 
users. MediaMaker lets you build presen- 
tations that combine laser disc video, 
videotape, CD audio, computer graph- 
ics, Computer animation, and Mac digi- 
tized sounds. You select snippets of ma- 
terial and then preview and assemble 
them into a presentation that you can dis- 
play on the Mac or export to videotape. 
A complete MediaMaker setup would in- 
clude a pair of MediaMaker-supported 
consumer videotape recorders (or one 


Ẹ ffective business presentations, like 


302 BYTE -+ SEPTEMBER 199] 


ah) 


MediaMaker 
builds 
presentations 
from collections 
of picons, or 
picture icons. You 
assemble picons 
in collections, 

as shown in the 
windows at the top 
of the screen. 

To complete the 
presentation, 

you combine 
collections into 
time-queued 
sequences (shown 
at the bottom 

of the screen). 


tape and one laser disc), a display card 
with live vidco input, MacroMind Direc- 
tor, MacroMind 3-D (or some other 3-D 
rendering/animation package), and pos- 
sibly a paint program (see " Multimedia- 
Lab Test" on page 304). 

Once you learn MediaMaker, power 
presentations come together quickly, and 
even major changes are a snap. But the 
deeper you dig, the more interesting Me- 
diaMaker becomes. 


From the Ground Up 

My love affair with MediaMaker started 
when I began building my first collec- 
tion. A collection is a group of icons 
(MacroMind calls them picons, for pic- 
ture icons). Picons represent the presen- 
tation's raw materials—fragments of au- 
dio, video, and graphics. You can have 
any number of collections on the screen 
at once. Each collection has its own win- 
dow (see the screen), and each collection 
can contain any mix of media. 

You move picons from various collec- 
tions into a time-line window called a se- 
quence (it's the window shown at the bot- 
tom of the screen). The top of the window 
is notched with time markers. There are 
separate layers for audio, vidco, and 
graphies. You drag picons into the se- 
quence window and place them beneath 


the time marker representing the time in 
the presentation at which you want the 
material to appear. If you want to put on 
a slide show that displays each slide for 
30 seconds, you just drag the picons for 
the PICT images into the sequence win- 
dow at 0:00, 0:30, 1:00, 1:30, and so on. 
You can adjust the duration of each picon 
either through the picon's dialogue or by 
stretching one edge of the picon's image 
in the sequence window. In the case of 
the slide show, each picon would be set 
for a time of 30 seconds to avoid gaps 
between images. Dead space in Media- 
Maker defaults to a user-definable back- 
ground color. The sequence window is 
split into layers that reflect the ability to 
overlay certain types of media; for exam- 
ple, audio can overlay any type of visual 
data. 

With the proper graphics card (e.g., 
the VideoLogic DVA-4000 or Truevision 
NuVista+ cards that I used in this re- 
view), you can layer PICT graphics and 
PICS animations atop live video. With 
the DVA-4000, you can scale live video 
to any size and present it in a window that 
you can position anywhere on the screen. 
MediaMaker's strength lies in its overlay 
capability. You can create a presentation 
that combines audio, recorded video, 
and still images, layered as you see fit, 
and output it in real time, in one pass. 


Inside a Picon 

For each type of medium, an associated 
dialogue determines how you use the ma- 
terial. When you build a presentation 
using images from video, laser disc, and 
CD audio, MediaMaker displays a re- 
mote-control panel in the dialog box that 
lets you search until you find the portion 
you want to use. You select a segment by 
marking the start and end points as they 
go by (you can trim them manually). 
This positional information, along with 
some other parameters, is stored in the 
picon, If the picon represents a still im- 
age or computer animation, it becomes a 
postage stamp-size snapshot of that 
image (or the animation's first frame). 
For videotape or laser disc, you can eas- 
ily digitize a selected frame into a picon. 
By combining easily identified graphical 
images and user-definable names in each 
picon, the program makes it easier to 
manage large numbers of media 
segments. 

Even though these icons make ma- 
nipulating the segments of a presentation 
easier, MediaMaker does not, for the 
most part, have the power to create any 


new material. The sounds and pictures 
that MediaMaker brings together must be 
imported. There are exceptions: The dia- 
logue associated with digitized audio re- 
cords new sounds (through Farallon's 
MacRecorder), and you can create a vid- 
cotape with MediaMaker that becomes 
part of a later production. For the ma- 
terial not created inside MediaMaker, 
the program allows you to launch a user- 
defined editing application (e.g., a paint 
program for graphics or Director for 2-D 
animation). This is an added bonus, as- 
suming you have enough memory (or 
System 7.0). 

MacroMind sells a pair of external 
programs that can create raw materials 
for MediaMaker: MacroMind 3-D and 
MacroMind Director (see "Director 
Takes Charge of Mac MultiMedia," Oc- 
tober 1990 BYTE). With these pro- 
grams, 3-D and 2-D animations can be- 
come part of a MediaMaker presenta- 
tion. But you're not limited to using only 
these two products—any program that 
produces PICT still-image files or PICS 
animation files can contribute to your 
presentation, 

In my tests, I worked with Electric- 
Image Animation System (a 3-D render- 
ing and animation package from Electric 
Image) and produced impressive-look- 
ing animations that I later added to a 
MediaMaker collection. In doing this, I 
ran into a couple of limitations. First, 
when I played back an animation from a 
PICS file, the playback rate was ex- 
tremely slow—I frame per second or 
worse. Also, MediaMaker seemed to 
have some trouble managing the color 
map. Each frame of the animations I 
used was rendered at 8 bits (256 colors), 
but MediaMaker trimmed the color map, 
leaving the image looking mottled and 
generally awful. Oddly, MediaMaker 
displayed a singlc PICT image taken 
from the same animation without these 
problems. 

You can solve this speed problem with 
MacroMind Accelerator, a program that 
speeds display of most animations by 
delta-encoding the graphics information; 
only the data that changes gets updated. 
If you have a gigantic logo lumbering 
across the screen, it still moves pretty 
slowly, but with Accelerator, you can 
play back at a respectable speed objects 
that arc more reasonably sized. 


Video Tricks 
If videotape is a part of your Media- 
Maker mix, you need to kcep in mind a 


HEUTE ACTION SUMMARY 


8 WHAT MEDIAMAKER 15 
À presentation tool that combines 
video, graphics, animation, and 
audio. 


m LIKES 
MediaMaker's picons and time- 
line interface greatly simplify the 
creation of aven complex 
prasantations. The ability to use 
inexpensive video hardware 
brings limited video production 
capabilities to anyone with a 


Moc. 


m DISLIKES 
No support for MIDI, slow 
playback of PICS animations 
[without MacroMind's 
Accelerator}, and no interactive 
capability. 


E RECOMMENDATIONS 
Buy MediaMaker for its 
impressive results in a brond range 
of presentation types. Its output 
will please board members and 
trade-show attendees alike. 


m PRICE 
$695 


E FOR MORE INFORMATION 


MacroMind, Inc. 

410 Townsend, Suite 408 
San Francisca, CA 94107 
(415) 442-0200 

fax: (415) 442-0190 
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few tricks. Videotapes cannot be ran- 
domly accessed as quickly as laser discs. 
When putting together your presenta- 
tion, you should avoid putting iwo video- 
tape segments directly next to each 
other. If you're working live (i.c., if the 
audience is watching the direct output of 
the Mac), there will be an awkward 
pause while MediaMaker seeks the new 
tape position. If you're printing to a Lape 
(1.c., outputting the presentation to a 
tape), you can pause the tape while the 
seeking is going on. That effectively 
eliminates the seek delay on the finished 
tape, but it will glitch any other material 


This 
publication 

is available 
in microform. 


UMI reproduces this pubtication in 
microform: microfiche and 16 or 
35mm microfilm. For information 
about this publication or any of the 
more than 16,000 periodicals and 
7,000 newspapers we offer, complete 
and mail this coupon to UMI, 300 
North Zeeb Road, Ann Arbor, MI 
48106 USA. Or call us toll-free for an 
immediate response: 800-521-0600. 
From Alaska and Michigan call coltect 
313-761-4700. From Canada call toll- 
free 800-343-5299. 


Please send me information about the 
litles I've listed below: 
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Company/Institution 
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City/State/Zip 
Phone( 5 


À Bell & Howell Company 

300 North Zeeb Road 

Ann Arbor, MI 48106 USA 

800-521-0600 toll-free 

313-761-4700 collect from Alaska 
and Michigan 

800-343-5299 toll-free fram Canada 
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MACROMIND'S MEDIAMAKER 
auga ee | 


Multimedia-Lab Test 


acroMind's MediaMaker 1.1 
was evaluated in BYTE's Mul- 
timedia Lab. The review called 
for the services of a Mac Ilci 
with 8 megabytes of memory and an 80- 
MB internal hard disk drive. The dis- 
plays were driven at first by a Video- 
Logic DVA-4000 Mac card and then by 
a Truevision NuVista+. Both cards are 
capable of overlaying graphics on live 
video. In addition, I used VideoLogic's 
Mediator scan converter to send the 
DVA -4000's output to a tape. The ani- 
mations I produced were written to a 
SuperMac LaserFrame rewritable opti- 
cal disk. 

For three-dimensional modeling and 
animation, I used Swivel 3D Pro from 
Paracomp and ElectricImage Anima- 
tion System (with the accompanying 
Mr. Font Type | font extruder) from 
Electric Image. I used MacroMind's 
Director to produce the 2-D animation 
and titling. The Multimedia Lab bor- 
rowed consumer videotape and laser 
disc equipment from MacroMind to 
provide video input. An NEC PC-VCR 
Super VHS video recorder recorded 
MediaMaker's output. 


À Killer Serial Interface 
MediaMaker is able to deal with a wide 
variety of video input partly because of 
a quiet revolution in consumer electron- 
ics. VCRs, camcorders, and laser disc 
players in the subprofessional (con- 
sumer or "prosumer") class are more 
frequently appearing with high-func- 
tion serial interfaces. If you use a Mac- 
intosh with the right cables, you can 
control one or two video devices without 
any expensive hardware. The computer 
sends commands through the serial 
cable that drive the tape or disc trans- 
port, and the VCR or laser disc player 
then sends back status reports, includ- 
ing the tape's or laser disc read head's 
position. 

Consumer videotape equipment's 
precision is limited: MediaMaker's po- 
sitional accuracy with video is around 1 
second. That doesn't seem like much 
until you try to synchronize events pre- 
cisely on the tape with sounds or over- 
layed computer graphics. MediaMaker 
improves the program's accuracy when 
used with a VCR that produces frame- 
accurate time code. 

MacroMind has been working with 


video vendors and third-party software 
companies to ensure that the bulk of 
serially controllable consumer video 
equipment is covered. MediaMaker 
ships with built-in control for Sony and 
Pioneer laser disc players and for video 
recorders and camcorders that are 
equipped with Control-L- (or Local 
Application Control Bus) or Control- 
S-compatible interfaces. 

I confess that this recent trend toward 
serial contro! standards in inexpensive 
equipment caught me off guard; the 
Multimedia Lab was not equipped with 
any MediaMaker-compatible consumer 
video equipment. MacroMind lent me a 
Sony 8mm VCR and laser disc player, 
and NEC came through with its amaz- 
ing PC-VCR (which is clearly not con- 
sumer-quality but more of a computer 
peripheral (see "Computers Go Video 
with NEC's PC-VCR" on page 307). 
The combination was enough to give 
MediaMaker a real workout. I could 
have used the lab's professional video 
gear through an external interface (sup- 
ported by MediaMaker), but for the 
sake of time, I chose to use the consum- 
er equipment instead. 


that is layered over the video. This is par- 
ticularly noticeable with CD audio: A 
second or so of the music is lost. This 
isn't a flaw in MediaMaker; it's just the 
way thesc devices work. 

The best scheme is to fill the seek gaps 
in your presentation with full-screen 
graphies or animations. MediaMaker 
will seek, as a background operation, to 
the next tape segment while the program 
displays the graphic. As long as the filler 
lasts longer than the tape seek time (a 
requirement that is not hard to satisfy), 
the audience won't notice any gaps. If 
you really need to have two video seg- 
ments next to each other, you can "mix 
down" your raw video (with Media- 
Maker, if you like). Essentially, this in- 
volves transferring video segments onto 
a tape that you can play continuously 
without scek breaks. 


Meet Your Maker 
MediaMaker is an incredible program, 
but there are, of course, some things I 
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wish MacroMind had done differently 
{or done at all). The most glaring omis- 
sion is MIDI. A MIDI component is a 
drawback in the sense that it would oc- 
cupy onc of the serial ports (e.g., you 
wouldn't be able to control a recording 
video deck), but for those users who 
wish to create their own music synchro- 
nized to the presentation, there is no 
substitute. 

Another minor weakness in Media- 
Maker is the lack of an overall project 
file that opens all your collection and se- 
quence windows for you. As it stands 
now, to pick up where you left off, you 
need to manually open each collection 
and sequence you used. Under Multi- 
Finder, you can open a sequence by 
switching to the Finder and clicking on a 
collection's or a sequence's icon. This is 
something I wish all Macintosh applica- 
tions could do. 

Finally, MediaMaker lacks interac- 
tive control. It should be possible to mark 
segments of a presentation and jump be- 


tween them by keyboard or mouse con- 
trol. You can have a presentation pause 
unti] you press a key, but there's no way 
to alter a presentation's straight-ahead 
flow. 

The system requirements for Media- 
Maker aren't much, considering what the 
application can do. However, you 
shouldn't underestimate the time it will 
take to create your first presentation. 
Most of the learning process lies in get- 
ting used to the applications that create 
the presentation's raw materials. Once 
you understand how the pieces work to- 
gether, MediaMaker is easy and even fun 
to use. But more important, now that 
MacroMind's MediaMaker is here, the 
people who snoozed through your slides 
and overheads will now be on the edge of 
their seats. 8 


Tom Yager is a technical editor for the 
BYTE Lab. He oversees BYTE's Multi- 
media Lab. He can be reached on BIX as 
"ryager. " 
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Agreat plot begins with a great idea, eastly translated through Deadline pressure is a thing of the past Designs can be quickly 
every phase of desiqn with Generic CADD 5.0. edited and annotated to produce final working drawings. 
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No matter the complexity, symbols keep your work flowing uninter- Need to flt a conventional design in a nonconventlonal space? Revise 
rupted. Tap our professional libraries or create your own symbols. and improvise in less time with Generic CADD's one-stop convenience, 


A GREAT PLOT. 


Ask any of over 250,000 users of Generic CADD™ They ve discovered CADD 
that's powerful without being complicated. And professional without being pricey. 
Our latest version, Generic CADD 5.0, is just $495. Its a complete 


Generic 


design and drafting program backed by a support team that's drawing : 

rave reviews. U An Autodesk Company 
Call us at 1-800-228-3601 for our free full-color CADDalog* and ET 

portfolio of CADD drawings. gut 


You'll see every plot has a great ending. 
01990 Generic Software, Inc. 11911 North Creek Parkwry South, Bothell WA 98011, FAX 206-483-6969 Generic CADD Is a trademark and CADDalog a registered trademark of Generic Software, nc. 
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Death 
Taxes 


Software Piracy 


We can save you from one of them. 


orry. Death we can’t do anything about. As for 

taxes, when you use our product you'll probably 

wind up paying more. But software piracy: 

there we offer some help. Our family of software 
protection devices (dongles) have improved unit sales 
for over 2,000 companies around the world. : 
Our products can be used in the MS-DOS, 
OS/2 and Macintosh environments. 


Build Your Own Custom Protection 
Environment 


Use our patented "dual- 
locking" ASIC chip as the 
basic building platform. 
Next, add options like: on- 
the-fly read/write memory, 
write-once or multiple-write 
locking codes, and encryp- 
tion shells. Then add your 


Software Security 
1011 High Ridge Road 1 
Stamford, CT 06905 


MEME — Fax 203-329-7428 
| BBS 203-329-7253 
203-329-8870 ' — AppleLink^ D2379 


1-800-333-0407 ext. 102 
AUSTRALIA 619 318 2873 « EUROPE 44 933 821 230 + FINLAND 358 0 505 33 65 
ITALY 39 2 21 30 450 » NETHERLANDS 21 34 026 77 17 » NORWAY 47 2 44 88 55 
SWITZERLAND 41 1341 8550 * UK 44 784 430 060 * USSR 71 7050 
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own programming creativity to build a protection envi- 
ronment best suited to your product. 


Users attach the device to their parallel port, and 
programs won't run without it. Back-up copies, hard 
disk and LAN operation are not interfered with. 


Your Intellectual Property Belongs To 


You 


And if you don’t protect it, who will? Our 
products offer the most equitable way to 


protect your interests with- 

out sacrificing the rights of 

your customers. Call us 

today for information and 
demonstration units. 

Macintesh is a rade mark of Apple Computer Inc. 
Achuvaior, Macuvator are trade marka of Software 


Sccunty. lnc. sllpstranon: detail from 
Michelangelo's Last Judgement 


REVIEWS 


HARDWARE 


Computers Go Video with NEC’s PC-VCR 


TOM YAGER 


behind many of those who could 

most benefit from it. In the past, 
those who couldn't afford to press laser 
discs or purchase expensive computer- 
controllable videotape recorders had no 
way to create their own interactive video 
applications. 

Now there's a very attractive answer: 
NEC's PC-VCR. It looks like an ordi- 
nary, if high-end, VCR, but its humble 
facade conceals an intelligence and pre- 
cision that make it a perfect match for 
those applications that call for combining 
à computer with video and audio. The 
VCR side of the PC-VCR is top-shelf: 
The Super VHS capability delivers much 
higher resolution than ordinary VHS, 
and the hi-fi stereo audio is crisp and 
clear. 


T he multimedia revolution has left 


The Uncommon VCR 

NEC's PC-VCR isn’t a high-end yuppie 
toy for catching those priceless "Honey- 
mooners" reruns. Simply put, the PC- 
VCR is, as its name suggests, a computer 
peripheral. There are two groups of fea- 
tures that place it in that class. 

The first thing that differentiates the 
PC-VCR from ordinary video equipment 
can be seen from the rear: a 25-pin RS- 
232 connector. Through this interface, 
any serial device (computer, terminal, or 
modem) can send commands to the PC- 
VCR and get response codes back. 

The manual lists 80 commands and re- 
sponse codes. Transport controls such as 
play and rewind are there, of course, but 
there are others that have special mean- 
ing for applications that require outboard 
video. Everything from the on-board 
character generator to the ability to re- 
cord a four-character alphanumeric ID 
on a tape is available through the PC- 
VCR's command set, and much more. 
It's obvious that the PC- VCR's designers 
wanted to give developers access to vir- 
tually everything a VCR is capable of. 

The other special quality of the PC- 
VCR is its ability to seck reliably to a spe- 
cific frame on a tape. A single command 
stripes a tape, even a prerecorded one. 
with a proprietary time code that assigns 
a number to every frame on the tape. A 
striped tape can be accurately positioned 


The PC-VCR looks mild-mannered enough, but inside is a precise transport and 


an intelligent computer interface. 


to any frame with just a single command; 
the PC-VCR'5s logic locates the address, 
pauses the tape, and notifies the applica- 
tion. Note, however, that this is not the 
same kind of frame accuracy that is 
needed to handle computer animation. 
The PC-VCR can't do frame-by-frame 
recording, and NEC doesn’t represent 
that it can. 

Address numbers are not arbitrary; 
they are expressed either as seconds and 
frames (30:7) or as frames (907). The 
PC-VCR's software includes a number of 
commands that make it easy for develop- 
ers of multimedia presentations to query 
the device to determine the address of a 
particular scene or frame. 

Addresses are recorded separately 
from the audio and video. A set of input 
and output connectors on the back lets 
you copy the address data, along with the 
audio and video, from one PC-VCR to 
another. With this, tapes can be distrib- 
uted along with software that expects 
certain passages to be located at specific 
addresses. Even with copies, the accu- 
racy of the addressing can be main- 
tained, and the results can be kept pre- 
dictable. 


The PC-VCR is a robust computer pe- 
ripheral, useful for everything from in- 
teractive software to indexing news clips. 
Stepping down to ordinary VHS mode, a 
$5 tape can hold 6 hours of material, with 
the quality of the video and audio higher 
than what's delivered by most digitize- 
1o-disk methods. 


The Long Search 
The greatest drawback is the speed of the 
search. The PC-VCR performs address 
searches intelligently, running the tape 
at maximum speed until it “guesses” it's 
near the requested address, and then 
shuttling at a reduced speed, reading the 
addresses until the right spot is found. 
Even with this optimization, however, a 
long expanse of tape will take several 
scconds to traverse. 

Fast-for warding from the beginning of 
a tape to a spot 20 minutes in, for exam- 
ple, took 43 seconds. That's a long time 
to be staring at a blank screen (no worthy 
developer would leave that space blank), 
but depending on the information, locat- 
ing it accurately can be morc important 
than the time it takes to find it. Further- 
more, the ability to add to or modify the 
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COMPUTERS GO VIDEO 
bee ee 


BUFE ACTION SUMMARY | 


E WHAT THE PC-VCR IS 
A Super VHS VCR with o 
computer interface ond the ability 
to seek accurately to any location 
ona tape under computer control. 


B LIKES 
Richness of command set, search 
accuracy down to a single frame, 
and affordability. 


@ DISLIKES 
Slow search speed. 


Add date driva witout 02135 nad comastoonglate 
horsing around ith everything you need. So 
iactum em Colom metier: E RECOMMENDATIONS 
— a Connect — p ihonsa The capabilities offered by the 
— -— A oe E — S prm Uv PC-VCR are not available in any 
lustin enis. -— rà dui apeta other video recorder in its price 
Backpack works with IM rf ovoiloble won. range. It’s certainly the least 
onl oevethinindins e ES expensive woy to combine 
Medii cuir e Mic : luti ot computers and moving video 
P 2. Lincola Hwy. Dated, IL bt without sacrificin quality, 
| ir accuracy, or modifiability of the 
See us al Comdex Fall at the Las Vegas Hilton, booth #7837 material. 


B PRICE 
$2100 (plus $50 interface cable) 


B FOR MORE INFORMATION 
NEC Technologies, Inc, 
1255 Michael Dr. 
Wood Dala, IL 60191 
{800} 562-5200 
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material at will and the lower cost com- 
pared to producing laser disc or CD- 
ROM productions will put interactive 
video into the hands of people who have 
needed it but couldn't afford it. 

The PC-VCR, combined with cither 
canned or custom-written software (even 
interpreted BASIC serves well) and a 
computer of whatever type and descrip- 
tion best suits your purpose, is the quick- 
est, cheapest, most hassle-free way to 
turn out your own interactive video pro- 
ductions. Beyond that, a number of ven- 
dors have committed to creating applica- 
tions for everything from vidco editing to 
desktop video production, all reveling in 
the PC-VCR's unique combination of 
low cost, case of usc, quality, and pre- 
cision. @ 


Tom Yager is a BYTE technical editor. He 
oversees BYTE's Multimedia Lab, He can 
be reached on BIX as "tyager. " 
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THE NEW MICRO-CAP III. 
$0 YOU CAN TEST-FLY 


EVEN MORE MODELS. 


li wasn't easy. But we did it. Made the 
long-time best-selling IBM * PC-based 
interactive CAE too] even better. 

Take modeling power. We've significantly 
expanded math expression capabilities to 
permit comprehensive analog behavioral 
modeling. And, beyond Gummel Poon BJT 
and Level 3 MOS, you're now ready for 
nonlinear magnetics modeling. Even 
MESFET modeling. 

Analysis and simulation is faster, too. 
Because the program's now in "C" and 
assembly language. That also means more 
capacity — for simulating even larger 
circuits. 

As always, count on fast circuit crea- 
tion, thanks to window-based operation 
and a schematic editor. Rapid, right-from- 
schematics analysis — AC, DC, fourier and 
transient — via SPICE-like routines. The 
ability to combine digital/analog circuit 
simulations using integrated switch 


Monte Carlo analysis 
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models and parameterized macros. And 
stepped component values that stream- 
line multiple-plot generation. 

And don't forget MICRO-CAP III's 
extended routine list — from impedance, 
Nyquist diagrams and BH plots to Monte 
Carlo for statistical analysis of production 
vield. The algebraic formula parsers for 
plotting virtually any function. The support 
for Hercules, CGA, MCGA, EGA and VGA dis- 
plays. Output for plotters and laser printers. 

Cost? Still only $1495. Evaluation ver- 
sions still only $150. Brochure and demo 
disk still free for the asking. Call or write 
fur yours today. And see how easily you can 
get ideas up and flying. 


1021 $. Wolfe Road 
Sunnyvale, CA 94086 
(408) 738-4387 


REVIEWER’S NOTEBOOK 
Ss 


improvements In 
Grammar Checking 


A grammar checker that pushes the 
technology: PowerEdit presents each 
sentence one at a time, along with a 
complicated array of control buttons. 


rammar and style checkers keep 

popping up. When the BYTE Lab 

staff recently reviewed a group of 
products (see "Can a Grammar and Style 
Checker Improve Your Writing?," Au- 
gust BYTE), we noted that none of them 
ever came up with particularly inspiring 
comments, We had hoped that at least 
one of them would make suggestions that 
an English teacher might make. 

Reader 1.10 from Langsoft handles 
400,000 different words and claims to 
have a much better grasp of the English 
language than the packages in the August 
review. Running it requires a PC, 400 
kilobytes of RAM, 2 megabytes of hard 
disk space, and MS-DOS 2.1 or higher. 
Reader takes in ASCII files, creates a 
markup copy, and gives you a complete 
report on the screen. Reader's comments 
aren't as good as a human's, but they're 
pretty gaod. On the August review test 
documents, it fared better than some of 
the competition. Not only that, but it's 
inexpensive; Langsoft will send you a 
copy for $69 plus $10 for shipping and 
handling. 

A software company in Texas is out to 
prove that they do everything bigger and 
better there. Artificial Linguistics' Pow- 
erEdit 1.0 ($295) is the best grammar 
checker that the BYTE Lab staff has ever 
seen running on a desktop. It requires an 
EGA or VGA monitor (it runs in a graph- 
ics display mode), 12 MB of hard disk 
space, 470 KB of RAM, and at least a 
megabyte of extended or expanded mem- 
ory. If you have a 386 or a 486, Power- 
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Edit loads a special 386 protected-mode 
kernel for added performance. Its file 


support is limited to WordPerfect 5, Mi- 


_ crosoft Word 5, or ASCII. 

After you write your text, Pow- 
erEdit analyzes it. The proofing 
software loads the document from 
disk, thinks about it, and writes 
out analysis files. This can take 
some time: On a 25-MHz 386, an- 
alyzing a 10-KB ASCII file takes 
about 12 minutes; then the fun 
starts. Each sentence is presented 
one at a time, along with a compli- 
cated array of control buttons. Suf- 
fice it to say that PowerEdit gives 
you good commentary and plenty 
of control (see the screen). If you 
choose to enable all the comments, 
you will be bombarded with more sug- 
gestions than ants at a picnic. 

Maybe that's PowerEdit's biggest 
problem. It speaks with so much author- 
ity that you're tempted to follow every 
suggestion it makes. Like any software, 
it's not perfect, and it's stil] your respon- 
sibility to pick out the good comments 
from the bad. It's not a tool for the novice 
writer, but it sure beats the competition. 
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one of the new book-size computers. 

The Carry-I is the closest that we've 
scen to a laptop without actually being 
onc. With dimensions of just 9'4 by 7 by 
1% inches, someone with a messy office 
could easily lose it in a stack of papers. 
The version we had came with 4 MB of 
RAM, an 80-MB hard disk drive, and 
a 31-inch 1.44-MB floppy disk drive. 
The processor was a 3865X running DR 


T he BYTE Lab staff also looked at 


DOS at 16 MHz. Suprisingly, there's a 
half-length 8-bit slot inside if you want to 
add a modem card, network card, or 
some other adapter. Two nine-pin serial 
ports and a parallel port are already in 
place. 

For display, the Carry-I can support 
any VGA monitor. The BYTE Lab's unit 
came with its own 9-inch VGA color 
monitor, whose case creaked noisily 
whenever we adjusted it. The display had 
alignment problems, too. The Carry-I's 
detachable keyboard is not full-size; 
some of the keys, such as PageUp and 
PageDown, are doubled up on the arrow 
keys, and you must activate them using a 
special Function key. The keyboard is 
noisy, too, and it crackles like an old 
IBM XT keyboard. 

We noticed some people on the BYTE 
staff gravitating toward the Carry-I, per- 
haps in response to its unimposing pro- 
file and understated appearance. This 
certainly would be a fine computer for 
anyone who likes keeping an uncluttered 
desk. Although we were initially con- 
cerned about cooling problems (there is 
no fan, and the temperature is regulated 
by convection only), the Carry-I per- 
formed for weeks without a hitch. It's no 
barn-burner in the performance arena, 
but this is a good machine for anyone 
whose desk space is at a premium. 


Remote-Access 
Alternatives 


communication servicers for remote- 
ly accessing your LAN (see "Journey 
to Faraway LANs,” July BYTE). But not 
every LAN needs a fancy solution that 
can handle multiple inbound sessions. So 


| n a recent issue, we looked at several 


= we looked at a few alternatives for 


those of you who might need to 


your network, but they won't support 
more than one or two sessions. Each fills 
a different niche; one may be just what 
you're looking for. 


Lanport-II 

Lanport-II is a stand-alone serial-port 
interface that attaches to your network 
and supports inbound and outbound 
communications. The small box (4 by 
74 inches) houses a CPU, RAM, ROM, 
an Ethernet adapter, and two serial 
ports. Remote users can dial into your 


LAN to print or transfer files without 
dedicating a PC. Lanport-II also redi- 
rects remote-control sessions to any PC 
on the network that’s running Co/Ses- 
sion host software. 

The Lanport-II lets LAN workstations 
share access to two modems for out- 
bound communications and lets you dial 
into the network, It supports Hayes-com- 
patible modems running at up to 19.2 ki- 
lobits per second. It's no substitute for a 
remote-control package if you want to 
run applications remotely, but the $795 
list price (including Co/Session) makes it 
less expensive than dedicating a PC if 
file access is all you need. It's also an 
inexpensive way to share modems. 


In4 Touch 

Cross Communications’ In-- Touch 
($395) is a remote-control product with a 
twist; it can redirect a single session on a 
gateway PC through the LAN cable to 
any available host machine on a NetWare 
LAN. (The gateway PC supports two 
sessions on a NetBIOS LAN.) Users who 
are away from the office can call in and 
control their PCs without having their 
own modem. Instead, these remote users 
contend for the usc of a single, shared 
modem. 

In * Touch consists of a redirector TSR 
program that runs in the background on 
the gateway computer with the shared 
modem, and a processor TSR that resides 
on each machine that you want to con- 
trol. You call the gateway computer, log 
in, and then select from a list of available 
processor machines. From there, the 
program works like any other remote- 
control program: You run applications on 
the controlled machinc, which sends its 
display 10 and receives keystrokes from 
the remote computer. 

In+Touch is best suited for frequent 
travelers who would benefit from having 
remote access to their office compu- 
ters—presuming that the demand is light 
enough for them to share a modem. 


The ComCube Station 

Cubix has a space-saving alternative to 
dedicating a standard 286 PC for remote- 
control sessions. The ComCube Station 
puts a complete 286 diskless workstation 
in a box that measures just 12 by 2 by 10 
inches. The base system includes a built- 
in network adapter with boot PROM, a 
286 CPU running at 12 MHz, | MB of 
RAM, and a CGA display subsystem for 
$1095; the company offers color VGA as 
an option. It also accepts up to 4 MB of 


RAM and has a 287 math coprocessor 
socket and a serial and a parallel port. 

The ComCube won't save you money, 
but it takes up a fraction of the space of a 
dedicated 286 PC. and the ability to man- 
age the device remotely is handy. 


pcAnywhere IV/LAN 

Like In-- Touch, pcAnywhere IV/LAN 
can redirect a single incoming remote- 
control session through a gateway PC to 
control other computers on a LAN. The 
gateway computer can also share its mo- 
dem for outbound communications, but 
you must configure the gateway exclu- 
sively as an inbound or outbound ma- 
chine. 

Both remote and LAN users can estab- 
lish a remote-control session with a host 
PC. pcAnywhere IV/LAN costs $495; 
software for each remote user costs $99. 
The program performs relatively fast 
screen updates by communicating only 


ITEMS 


Carry-I Model 9305 .......... $2800 
Flytech Technology, Inc. 

3008 Scott Blvd. 

Santa Clara, CA 95054 


(408) 7273-7373 
fax: (408) 727-7375 
Clrele 781 on Inquiry Card. 


ComCube Station 


Cubix Corp. 

2800 Lockheed Way 
Carson City, NV 89706 
(800) 829-0550 

(702) 883-7611 

fax: (702) 882-2407 

Circle 782 on Inquiry Card. 


In Touch 


Cross Communications Co. 
188] Ninth St., Suite 302 
Boulder, CO 80302 

(303) 444-7799 

fax: (303) 444-4687 

Circle 783 on Inquiry Card. 


screen changes and using data compres- 
sion. But pcAnywhere IV/LAN has a 
daunting maze of menu options through 
which you must pass to properly config- 
ure the remote host and gateway ma- 
chines. A pop-up menu lets you run a 
DOS shell program on the remote ma- 
chine but leaves you with insufficient 
memory to run any programs. Other op- 
tions refresh the screen, capture the cur- 
rent display for later review or printing, 
and transfer files between the host and 
the remote site. pcAnywhere IV/LAN's 
good performance gives it a clear edge 
over In+ Touch. Bi 

—The RYTE Lab 


Reviewer's Notebook provides new infor- 
mation—including version updates, new 
test data, long-term usage reports, and 
reader feedback—on products and prod- 
uct categories that have been previously 
reviewed tn BYTE. 


DISCUSSED 


Lanport-II ....................... $695 


Microtest, Inc. 

3519 East Shea, Suite 134 
Phoenix, AZ 85028 

(800) 526-9675 

(602) 971-6464 

fax: (602) 971-6963 

Circle 784 on Inquiry Card. 


pcAnywhere IV/LAN .......... $495 
DMA 

1776 East Jericho Tpke. 
Huntington, NY 11743 

(516) 462-0440 

fax: (516) 462-6652 

Circle 785 on Inquiry Card. 


PowerEdit 1.0 ................... $205 
Artificial Linguistics, Inc. 

2301 North Akard, Suite 200 
Dallas, TX 75201 

(800) 800-4254 

(214) 720-729] 

fax: (214) 880-9604 

Circle 786 on Inquiry Card. 


Reader 1.10 ....................... $79 
Langsoft, Ltd. 

5 Rosemont Rd. 

London W3 9LT, U.K. 
44-081-992-2056 

Circle 787 on Inquiry Card. 
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The Computer Book Club and the BYTE Book Club 
have joined forces to bring you the largest selection of 
business and personal computing tilles available today. 


+ Big Savings In addition to this introductory offer, you keep saving 
substantially with members’ prices of up to 50% off the publishers' prices. 

* Bonus Books Starting Immedialaly, you will be eligible for cur Bonus 
Book Pian, with savings of up lo 80% off publishers’ prices. 

* Club News Bulletins 15 times per yaar you will recaive the Book Club 
News, describing all Ihe current selections—mains, altemales, extras—plus 
bonus oflers and special sales, with scores of titles lo choose from. 

* Automatic Order If you want the Main Selection, do nothing and it will 
be sent to you automatically. If you prefer another selection, or no book at 
all, simply indicata your choice on the reply form provided. You will have 
at leaat 10 days to decide. As a mambar, you agree to purchase at laast 
3 books within the nexl 2 years and may resign al any time thereafter. 

* fronclad No-Risk Guarantee If not satisfied with your books, return 
them within 10 days without obligation! 

* Exceptional Quality All books aro quality publishers’ editions especially 
selacted by our Editorial Goard. 

AR books are hardcover unimas number is JoBowed by a “P” (or paperback [Publisheny Prices Shown) 
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Where do you go 
for help when you're 
more than just 

an Amiga user? 


BIX—the online service for people who know Amiga. 


€ Get quick answers to tough coding questions 

€ Interact with other Amiga Developers 

€ Download source code, utilities and other programs for the Amiga 
€ Keep up with the latest Amiga developments 

€ Send and receive private e-mail with binary attachments 

€ Chat with other Amiga users in real time 


All for just $39 for three months plus $3 per connect hour weeknights and weekends or $6 per connect 
hour weekdays 


Subscribe to BIX—just set your telecommunications program for full duplex, 2400 or 1200 baud, 7 bits, even parity, 
| stop bit or 8 bits no parity, one stop bit. Have your Visa, MasterCard or American Express card ready. With your 
modem, dial your local BT Tymnet number, at "xxx[x[" enter "A." Then at “Please log in" enter "bix'—at 
"Name?" enter "bix.amiga" and complete on-line registration, you'll be on BIX immediately. 


*Connect fees are for access via BT Tymnet and are subject to change. Call 800-336-0149 for your local access 
number. BIX handles billing for BT Tymnet connect fees. 


Subscribe Today! 


DIA 


One Phoenix Mill Lane 
Peterborough, NH 03458 
800-227-2983 or 603-924-7681 


HANDS ON 
Em 


JEFFREY H. LUBECK 
AND BRUCE D. 
SCHATZMAN 


HIGH-END PRINTING ON 
A LOW-END BUDGET 


f you're buying or upgrading a laser printer, the 

decision to pay more for extra features—such as 

PostScript, soft fonts, additional RAM, and 

printer font cartridges—can be agonizing. The 

confusion that results often leads to overbuying, 
where you purchase everything in sight because you 
fear you'll wind up with a printer that won't meet your 
needs, 

You may be surprised to discover that you can print 
complex documents with vector graphics, raster im- 
ages, and text in different tonts without having down- 
loadable soft fonts, printer font cartridges, or Post- 
Script. You may be even more surprised to discover that 
adding these features can actually have a negative ef- 
fect, decreasing the performance of your printer and 
making your system difficult to configure. 

The advent of inexpensive font managers for DOS, 
OS/2, and Mac systems—utilities that keep you from 
having to manually handle some of the font opera- 
tions—has radically changed the printer purchase/up- 
grade game. For most applications, type managers take 
many of the configuration problems out of buying or 
upgrading a printer. 

These options have not always existed. For many 
years, you couldn't produce a professional-looking 
document with a personal computer. When dot-matrix 
printers first appeared, their price was high in compar- 
ison with devices that produced better quality output. 
Finally, the Hewlett-Packard LaserJet family revolu- 


ILLUSTRATION DAVE CUTLER & 1987 


tionized personal computer You can use 


printing. 


LaserJei printers produced type managers to print 
high-quality text with limited 
graphics, but they were still Complex documents 
expensive. On the Macintosh : 
side, the PostScript-based on any output device 
Apple LaserWriter gave birth 
to desktop publishing. How. 2UPPorted by 
ever, many people still found Windows 3.0 


that the price to join the DTP 
club was steep and meant changing personal computer 
platforms. 

Today, hardware and software components are more 
in step with each other. Personal computer users can 
now produce top-quality documents on a wide range of 
output devices. 


Fonts Are Us 
Ironically, it would take a book to come close to cover- 
ing the subject of fonts. On the surface, fonts seem so 
simple, but, instead, the subject is complicated because 
there is no standard way of defining, selecting, or stor- 
ing them. Applications, printers, and operating systems 
use fonts in different ways. Fonts are a little easier to 
understand when you group them into two categories: 
bit-map and outline. 

Traditionally, typefaces have been stored on local 
hard disks or in printer ROM as bit maps (pixels that 
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form the shape of each character). Each 
character bit map represents a character 
in a particular point size and type style. 
For example, the letter a in 10-point 
Times Roman is represented by one bit 
map, while the same letter in 12-point 
Times Roman requires another bit map. 
Bold and italic versions of the letter a in 
Times Roman are represented by still 
other bit maps. 

An ASCII character set in a typeface 
takes about 100 bit maps per point size. 


Adding the font's special symbol charac- 
ters (e.g., copyright, trademark, and 
bullets) takes another 100 bit maps. A 
reasonable collection of typefaces can 
therefore push a hard disk to its maxi- 
mum capacity. 

Another characteristic of bit- mapped 
fonts is that you need two different sets— 
one for your screen and one for your 
printer. The reason for this is that an 
average VGA PC screen in graphics 
mode has a resolution of about 70 to 80 


2001 Data Dream - A Super Notebook - 2.9 Ibs. 


Super compact ee power and portability via the 200] Data 
Dream. Weighs only 2.9 lbs. + Full-sized screen and keyboard. 

| + Solid state storage up 10 | MEG with two 512k disks. + Up to 30 
hours of battery life with standard or rechargeable four AA batteries, 
+ Built-in DR-DOS and LotusWorks'^, Word Processor, 


Spellchecker, Thesaurus, Database, Spreadsheet and Communications 
poraa: + Parallel, serial, mouse, VGA monilor ports, built-in. 
ptional 2400 baud Micromodem or 9600 baud Pocket fax/modem. 


2001 Data Dream............................... ONLY $899.00 


Never buy another ribbon! 


Universal Cartridge tinciudes onc adapter) eee 29,45 
Multicolor Adapter (specify printer)...................40.00 
Epson only Macinker™ model 271EP ..................... 48.00 
[magewriter only MacInker model 2341M ................. 48.00 
Universal Spool MacInker....................................79.45 
Heat Transfer Adapter......................  eererean ooa os 20 DÛ 
Extra Ink Hollle, Black Pom 1 8,50 
Colored Ink Battle... 4.00 Extra Reservoir — 6.00 


AMP utai Comme wth Pandile ol inh, íncleé, rescrvint, Prurrsuer gerry, ra ungli & mitt. 
79 45 cols, Wancand arab heal transfer cariridges ssailabie- rrd. green, hiuc, heran, porpic, vellere, orange. 
Pa? mhac, ulver amd geld. indiclible amd OCR mk cartridgex m ylable 


. Over 24,000 printers prem Better than new print 
quality. Extended printhead life thanks 10 lubricated ink. dpi o cartridge can be re- 
inked 60-100 times at 5 cents/re-inking. Multicolor adapters re-ink multiband cartridges. 
Documented customer savings of up to $30,000/year. Detailed free catalog. 


Modems - Fax/Modems Jet-Master 


LightSpeed 2400LE, ‘Editor's Choice’, PC) Save hundreds of $5! Recharge 
: A * t pe , + . a ^ 1 
Besl Buy MacUsec 2400 baud | your ink-jet cartridges—single or 


modem, crror free wit ‘ ae 
cable. free introductory services. multicolor. Most ink-jet printers 
159.00 | SU ported, 


LighiSpeed 2400LE 
Bullet 9600 Egis, V.32, MNP 5... se 479.00 | HP Desk-]et kit (black) ...24,98 
9600 haud Pocket fax/modem.......................239.00 | HP Think Jet .................29.95 


| MicroModem, 2400) bps pocket modem 149 (X1 Other bnlliant colors available ! 


Unrecrud Canridec Marinier 
Wore walh Epuon cartridge 


ass 5, software, 


Don't Type it, Scan it! with Character! 


Full page scanner—autamatic sheet-feeder up to 10 pages, 
accepting all standard paper sizes, or hand-held—scan from 
books, agreements, repons ar use it to organize an efficient, 
electronic data [ile of clippings and images! Eliminate costly, 
timc-consuming labor by reading printed material into your 
camputer, Character! 400P is ideal for OCR applications and 
graphics. 4 Input resolution, 300 dpi. 4 Selectable oulpul 
resolution 100-400 dpi. * 64 gray scale levels. # Five scan 
patterns, 4: Brightness & contrast controls in sw and hw. 

~~ Compact and lightweight, #Sapplicd complete with PC 
interface, cable. LightPaint image software, (Mac version available.) 
Character 400P.,.... 599.00 


Diskette Doubler 


Computer Friends, Inc. | 
14250 NW Science Park Dr. 
Portland OR 97229 


Perceive OCR s/w 
Increase 3.5" disk capacity lo 1.44 Megs with this 
ingenious and simple device. Only $15.00 ! | 
Prep poen Spin | Order Toll Free 1-800-547-3303 
can and COD. [Cs trom nar In Orepon 1503)626-2291 
woua - Sbepgang i hage 15 521 ` : 
Fax(503)1643-5379 Telex 4949559 CF 
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dots per inch, while most PC printers 
vary anywhere from 70 to 300 dpi. Bit- 
mapped characters are resolution-depen- 
dent, which means that a 12-point Hel- 
vetica bit map can look fine on-screen 
but may be almost unreadable on a 300- 
dpi laser printer, and vice versa. 

Screen fonts remain on your disk until 
you need them for an application. You 
can either load them on demand into 
RAM as you run your application or put 
them into memory before you run your 
application. 

Printer fonts can reside in a printer's 
native ROM, be installed through ROM 
font cartridges, or be downloaded to the 
printer from the host as soft fonts. Soft 
fonts must be downloaded to the printer 
each time it is turned on or reset, and de- 
pending on the application, this process 
can be performed ahead of time or right 
when you are printing. 

A newer way to deal with fonts would 
be to use outline fonts. Sometimes called 
scalable fonts, outline fonts are mathe- 
matical descriptions of typefaces from 
which you can build printer or screen bit- 
map fonts on demand. 

These mathematical formulas are ac- 
tually Bezier curves that sketch the out- 
side edges of each character. The advan- 
tage of outline fonts is that you can build 
multiple point sizes and type styles from 
a single outline representation. This 
saves disk space and makes font config- 
uration a simpler issue. Outlines fet you 
build printer fonts and screen fonts from 
a single mathematical description. [Edi- 
tor's note: For more on fonts, see "The 
ABCs of Digital Type" (November 1989 
BYTE), “Stroke-Character Graphics” 
(January 1990 BYTE), and Under the 
Hood (August 1990 BYTE).] 


The Font Manager Advantage 

Font managers have only recently en- 
tered the PC arena, but they have been 
available in the Macintosh environment 
since 1989. A font manager and a good 
collection of fonts will allow you to print 
all but the most complex documents on 
any printer without the need to worry 
about screcn fonts or printer fonts, soft 
fonts or font cartridges. 

Font managers like the Adobe Type 
Manager (ATM) or Bitstream's FaceLift 
create screen and printer characters us- 
ing outline fonts. When a font is selected 
in an application, the type manager reads 
the font's outline information from a file 
on disk and builds either a screen or 
printer bit map. The bit map is then sent 
to the screen or print driver, which en- 
sures that the video board or the printer 
controller receives the right instructions 


ANNOUNCING 
PASCAL. 


A High Performance Option 
For Turbo Pascal Users 


We agree that Borland Turbo Pascal” is a great street 
machine. But when your applications demand the 
ultimate in performance, the Stony Brook Pascal * 
optimizing compiler has the extra power you need — and 
an unbeatable list of standard features. 


DON'T CHANGE A LINE OF YOUR CODE 
[t couldn't be easier to trade up to Pascal * . We're 100% 
language-compatible with Turbo Pascal V6. You don't 
change your Turbo Pascal programs at all. Just compile 
with Pascal * and get: 

Execution speeds up to 10095 faster 

Code size up to 30% smaller 
You get fully optimized code with NO difference in your 
program's operation! 


ELIMINATE ROADBLOCKS 

Pascal* comes fully equipped to handle ANY 
programming problem you encounter. Unlike Turbo 
Pascal, we produce standard Microsoft® objects, support 
all memory models, and give you complete control over 
procedure-calling and parameter passing conventions. 


INSTANTLY LINK TO OTHER LANGUAGES 

With Pascal * it's easy to interface with code written in 
any other language. This means, for instance, thal you 
can have immediate access to millions of lines of 
commercial library code written by and for C 
programmers, 


— — AND WE DO WINDOWS! 
Stony Brook Pascal * comes with 
full support for Microsoft Windows 3.0. 

We provide the interface units, and you use the 
windows API exactly as you would with Microsoft C. 


In fact, anything you can do with 
Microsoft? C or TurboC®, you can do 
with Stony Brook Pascal * ! 

So get on the track with Stony Brook Pascal * . You'll 
qualify for races you never could enter before. 


CALL NOW OR WRITE FOR INFORMATION 
800/624-7487 * 805/496-7429 rax © 805/496-5837 Outside U.S. 


stony bore 


SOFTWARE 


187 E. Wilbur Rd., Suite 9, Thousand Oaks, CA 91360 
Makers of Stony Brook Professional Modula-2 and QuickMod 


SAVE $100! WITH OURSPECIAL 


INTRODUCTORY OFFER! 
Buy directly from us by 12/31/91und pav only: 

$395 alter offer cx pines 
$475 alier offer expires 


$295 E's a Conia 
$375 Inch ah "e 


outside .& Canada 


Turbo Pascal and Turbo C are registered trademarks of Borland International, Inc. Microsoft amd Windows are registered trademarks of the Microsoft Corporation, 
Stony Brook Software and Pascalt are trademarks of Gogesch Micro Systems, Inc. 
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MORE THAN YOU 
ASKED FOR? 


Conract Us To Stop Unwanted 
Advertising Mail. 


Most folks like advertising 
mail. They get special offers, 
sweepstakes chances, free gifts, 
good prices on things chey 
can't find anywhere else. And 
shopping by mail or phone is 
quick and simple. 


But if you're one of chose 
people who would rather not 
receive advertising mail, we 
can help. 


Send us your name and full 
address and we'll cell partici- 
pating national mailers to 
remove your name from their 
mailing lists. 


After all, they want to talk ro 
people who want co listen. 


Mail Preference Service 
Direct Marketing Association 
L1 West 42nd Street 

P.O. Box 3861 

New York, NY 10163-3861 


Name 
Screet 
City 
State 


Variation of my name 
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for the proper rendition of the characters. 

ATM and FaceLift are able to store 
each font's bit map in a RAM font cache 
so that the conversion from outline to bit- 
map format occurs only once. The larger 
your font cache, the more font bit maps 
you can store in RAM. 

Font managers provide true device-in- 
dependent printing of fonts. This means 
you can print high-end fonts (e.g., Ado- 
be's PostScript Type 1 or Bitstream's 
Speedo fonts) on any printer, regardless 
of the device's characteristics. For non- 
PostScript laser-printer owners, this is 
good news, In fact, most documents that 
you can print on a PostScript printer can 
now be printed on a non-PostScript de- 
vice. For example, with a ninc-pin Epson 
FX-100 dot-matrix printer, without an 
upgrade or setup modification, you can 
print any of the 35 standard fonts that 
come with a PostScript printer. 


Font Managers and 
Page-Description Languages 

Font managers are printer independent 
because they are not tied to a particular 
page-description language (e.g., Post- 
Script) or printer command language 
(e.g., HP's PCL). When you select the 
Print command to print a document, the 
font manager acts as a filter between the 
application and the print driver. 

When you use ATM, the Windows dy- 
namic link library, ATM.DLL, is loaded 
by ATMSYS.DRV. Both of these files 
arc in your Windows SYSTEM subdirec- 
tory, and ATMSYS.DRV is specified 
within the SYSTEM.INI file. The DLL 
checks the Windows environment to see 
what kind of printer is active. 

If it detects a PostScript printer, ATM 
acts as a pass-through filter, handing all 
information directly to thc printer driver 
without conversion. If a non-PostScript 
printer is detected, ATM checks the 
printer driver to determine if the fonts 
specified in the printer's WIN.INI file 
are installed on the printer. This specifi- 
cation includes soft fonts, native ROM 
fonts, and/or font cartridges. 

Assuming the active printer supports 
the fonts used within the document, 
ATM will provide the font ID number 
and character location to the printer 
driver. The driver packages this data as 
a series of printer-specific commands 
(c.g., PCL escape sequences) along with 
printer commands for any other graphics 
in the document. The printer will then 
manipulate, or rasterize, the font infor- 
mation. 

If the printer does not support the par- 
ticular font you want to print, the font bit 
maps created by the type manager are 


embedded into the appropriate printer 
commands by the print driver. This for- 
mat is usually a series of PostScript, 
PCL, Diablo, or Epson commands. ATM 
and FaceLift simply require that you 
have the appropriate printer driver (e.g., 
HPPCL.DRV) loaded under Windows. 

True printer independence is possible 
only with PostScript. While PCL is a 
good printer command language, it does 
not have all the capabilities of PostScript. 
Currently, PCL is limited to 75-, 150-, 
and 300-dpi resolution, whereas Post- 
Script can be printed in any resolution, 
including 400, 600, 1200, and 2400 dpi. 
However, for many PC users that imple- 
ment beginning or intermediate desktop 
publishing or word processing on a 300- 
dpi printer, PCL will fill the bill. 

For example, a Microsoft Word for 
Windows document would not be af- 
fected by changing from a PostScript 
printer to an HP LaserJet. The document 
would keep the same fonts, look the same 
on the screen, and look virtually the 
same on the printed output. 

If your intention is to use a 300-dpi 
laser printer as a previewing device for 
a 2400-dpi phototypesetter or a color 
printer, then PostScript is your only solu- 
tion. Using PCL to preview documents 
on a 300-dpi printer before sending them 
to a 2400-dpi PostScript phototypesetter 
can cause numerous problems, because 
PCL will format the page differently at 
300 dpi. 


The Upgrade Game 

The price of printer fonts has stayed rela- 
tively high over the past few years. At 
sites with multiple printers, you will have 
to factor this substantial up-front in- 
vestment into your decision concerning 
which printers will get new fonts. 

Not only is the financial investment 
high, but these fonts require a lot of time 
to install, hard disk space to store, and 
printer RAM to process. Font cartridges 
reduce some of the installation time and 
the hard disk storage requirements, but 
they do not resolve the other issues. Not 
only has the advent of font and type man- 
agers eliminated many of the problems, 
but they also can add new functionality 
to older output devices. 

At a street price of less than $70, font 
managers represent a much less expen- 
sive—and sometimes more effective—al- 
ternative to PostScript and font-upgrade 
products. A PostScript cartridge for your 
printer or host-based PostScript inter- 
preters (e.g., Freedom of Press and Go- 
- Plus) can run between $200 and 


Thesc products give you most of the 
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As you can see, with any of these printers, your style, format, and font maintain their integrity. Therefore, with the use of a type 
manager, you gain device independence for your document output. (Reproduction is 300 dpi for the PostScript and LaserJet 
printers and graphics mode for the Epson versus about 2400 dpi for magazine-quality reproduction.) 


benefits of PostScript, but you may not 
need all these features. Even if you are 
working with a PageMaker document 
that incorporates line graphics, TIFF 
images, and PostScript fonts, you do not 
necessarily need PostScript. In most 
cases, a font manager and PCL compati- 
bility on your laser printer will suffice to 
give you reasonably high print quality. 


Gaining Device Independence 

To demonstrate that you can inexpen- 
sively print high-quality material, wc 
produced each of three documents on an 


Epson dot-matrix printer, an NEC LC 
890 in PostScript mode, and an NEC LC 
890 in LaserJet-compatibility mode. Us- 
ing a font manager, we printed these doc- 
uments by simply selecting the printer of 
choice and sending them to that device. 
We never had to reselect fonts, reorient 
graphics, or modify page configura- 
tions. All of the 35 available PostScript 
Type 1 fonts reproduced faithfully. 

As you can see in the figure, the out- 
put of a complex PageMaker document 
on a dot-matrix printer, using Post- 
Script’s Type 1 fonts and some graphics 


examples, produces surprisingly good 
results. Although the document is not 
camera-ready quality, it is acceptable for 
proofing. The dot-matrix device also 
produced the slowest output times, but 
they were not unacccptably slow. We 
liked the fact that we were able to print a 
document of proof quality that was in- 
tended for a higher-end device without 
any reformatting or font selection. 

This capability has some advantages. 
Say that you're working with a laptop 
computer away from the office and you 
want to proof your work without the 
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For this test, we printed documents of increasing complexity on three types 
of printers. While the Epson (dot-matrix) printer took far longer than 

the other printers, its output was still acceptable for proofing purposes. 
The Adobe Type Manager-equipped HP LaserJet actually printed less- 
complicated documents faster than the non-ATM PostScript printer. The 
machine that we used for this test was a 33-MHz 386 with a 130-MB 
1?-millisecond hard disk drive; 4 MB of RAM; Windows 3.0; ATM for 


Windows; and DOS 3. 3. 


Document Time 
{in minutes:seconds) 
Epson LaserJet PostScript 
with ATM without 

ATM 
WinWord 1.1 4:00 0:53 1:23 
PageMaker 3.01 4:30 1:35 2:23 
PowerPoint 10:30 6:03 2:50 


hasslc of reformatting your document to 
conform to the specifications of another 
printer. If you are using a font manager 
and have a variety of printer drivers in- 
stalled, you can send your document— 
along with its high-end fonts—to an Ep- 
son dot-matrix printer or any other print- 
ing device that happens to be available. 
The output of the same PageMaker 
document on a LaserJet-compatible 
printer produced better results than on 
the dot-matrix printer. But the most in- 
teresting point is that printing in HP La- 
serJet mode was more than twice as fast 
as that of the same printer in PostScript 
mode. Even if you have a PostScript 
printer, you might gain a significant 
specd advantage by reconfiguring it to 
operate as an HP LaserJet, if it has that 
capability. For long documents, thc time 
savings can be substantial (see the table). 
In our experiment, we had just the op- 
posite results (quality and speed) from 
the Laserjet output when we printed a 
complicated document (Microsoft Pow- 
erPoint). Try working with your own 
printer in both modes to find the combi- 
nations of text and graphics that yield the 
best results for you. Another significant 
factor is the difference in print quality. 
The output quality of our Word for Win- 
dows and PageMaker documents was 
identical in PCL and PostScript modes, 
but the complex PowerPoint image was 
better with PostScript. PCL handled 
shading poorly, while PostScript pro- 
duced a much better representation of 
this full-color VGA screen image. 
Although PCL may be faster than 
PostScript (which is now called level 7 by 
Adobe) in certain circumstances, Post- 
Script level 2 (a new version of the lan- 
guage) printers will probably be faster 


320 BYTE - SEPTEMBER 199! 


than PCL. However, few PostScript 2 
printers are available now. 


Limitations Are for Real 

A font manager can produce great bene- 
fits, but it can have a negative effect on 
video refresh times, because it may have 
to create screen fonts in real time versus 
using prebuilt bit-map fonts. Font caches 
(provided with both ATM and FaceLift) 
can reduce this problem, but you may not 
have enough RAM for an effective cach- 
ing system. 

Doug Grismore of Adobe Technical 
Support suggests using a font cache of 
between 64 kilobytes and 256 KB of 
RAM, based on the number of fonts you 
regularly use. We recommend at least | 
to 2 megabytes of extended memory to 
run font managers effectively. 

Also note that font managers perform 
a function normally carried out on the 
printer. ATM is just the font-rasterizer 
portion of the PostScript interpreter. Be- 
cause of this, your host computer is per- 
forming tasks normally handled by the 
printer. If you run only one or two appli- 
cations simultaneously under Windows, 
you should see little degradation in per- 
formance. But if you operate in more 
complex environments involving back- 
ground processes, your system could 
temporarily slow down. 

Host-based font rasterization can also 
create additional traffic on a network. 
Because the fonts are sent as bit maps 
rather than as font names and character 
locations, more data 1s moved across the 
cable to the printer. For smaller net- 
works, this operation may not be an is- 
suc, but for larger networks, the extra 
overhead can substantially reduce the 
network's performance. 


Although font managers technically 
eliminate the need for the hard disk space 
required to store prebuilt bit-map fonts, 
they do require 25 KB to 40 KB per out- 
line font. Although 10 outline fonts can 
take up to 0.5 MB of disk space, the 
equivalent in bit-map fonts could be over 
2 MB, depending on how many point 
sizes you install. 

If your PC environment is fairly com- 
plicated, you should enter the world of 
font managers with caution. The use of 
older or poorly written printer and video 
drivers with font managers may cause 
conflicts in your system. 

The popularity of font managers has 
resulted in a dramatic increase in new 
versions of drivers from OEMs. Make 
sure these drivers will work with your 
chosen font manager before converting. 
Also, take the time to carefully select 
how many outline fonts you want to use. 
The use of too many fonts may force your 
font manager to perform poorly, in terms 
of speed and system stability. 

In addition, make sure your network 
drivers and memory managers will work 
in concert with the font manager. Font 
managers usc extended memory, as do 
many network and print drivers, and 
memory -address conflicts could result in 
a Windows "Unrecoverable Application 
Error." Not all Windows applications 
will work correctly with these font man- 
agers. Try your critical applications with 
these products to make sure they perform 
smoothly before making a purchase. 


Blessings in Disguise 

Font managers are a blessing to those 
who have low- to medium-level printing 
needs. They allow output normally asso- 
ciated with full-blown PostScript-quality 
printers and cost much less. 

Font managers reduce the need for ex- 
pensive printer font cartridges and soft 
fonts even further, and they make con- 
figuration easier. While PostScript is the 
only solution in many situations, most 
PC users can use font managers to pro- 
duce professional documents with a far 
lower investment of time and money. 

Font managers are a new entry into the 
Windows environment, and there's room 
for stability and performance improve- 
ments. Ás these products mature, many 
of the compatibility problems and work- 
arounds will be eliminated. m 


Jeffrey H. Lubeck and Bruce D. Schatz- 
man are systems consultants in the Seat- 
ile area. They provide systems design and 
implementation services throughout the 
U.S. You can contact them on BIX c/o 
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February 25, 1991. InfoWorld reports: 


SlimLine 386SX/20... 
"Fastest In Its Class". 


Northg 


I. InfoWorld's tough testers 
rounded up 3865X/205 for an exhaustive 
battery of head-to-head comparisons, there 
was no doubt about the leader. SlimLine 
cruised to an incredible 8.5 rating. Eleven 
other companies sent their best. None scored 
higher than 79. A few barely broke 6.5." 


“Northgate packs a lot of speed 
into SlimLine 386/205 X7 they 
reported, “fastest in its class!" 


How did Northgate beat the competi- 
tion? By following our corporate philosophy: 
“Every system we sell must be a winner.” 
Before we entered the SX race, we designed 
our own motherboard with a full 64K RAM 
cache inta both our 16 AND 20MHz 
entries. And, this incredible speed comes 
in a space-saving case only 4.25" high! 


InfoWorld says: "Exceptional support 
policies!" * No wonder. Northgate gives you 
toll-free 24 hour technical support, one year 
parts and labor warranty and overnight ship- 
ment of replacement parts. And now, you 
get à FREE vear of on-site service from the 
nations largest computer service company. 
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até Outpaces Compaq, 
AST, ALR, Dell, CompuAdd 
And A Half Dozen More! 
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There you have it. Right on thc heels of 
Northgate Elegance" 486 "/33 being voted 
InfoWorld's "Desktop Computer of the 
Year and BYTE s Readers Choice Award 
for "Desktop Computer of the Year? 
another Northgate system (backed by the 
same legendary support) thrashes the 
competion in the 5X20 arena. 


Prove it to yourself... use SlimLine 
386SX RISK FREE for 30 days! If it isn’t 
everything you expect, well buy it back. 
No questions asked! 


SlimLine 386SX Features: 

* Intel® 80386820 of ti MHz processor 

® 2MB of RAM on motherboard 

* OAK SRAM tead/write-back cache 

* 1.44MB floppy disk drive 

* Small footprint ({6.5° x 16.5" x 4.25" high) 
SlimLine case with room for wo exposed and 
one internal half-height devices 

* Integrated 16-bit SYGA with up to 1024 x 768 
resolution; 512K video memory 

* Intech math coprocessor suppart 

* 150 watt power supply 

* Front mounted reset and high/low speed controls 

* Omnikes*® keyboard 

© MS-DOS 3.3 or 4.01 with GWBASIC or 
MS-DOS Version 5 with QUICKBasic installed 

» Microsoft® Windows™ and mouse 

* On-line users guide to MS-DOS 

* OA Plus diagnosuc and utility software 

a FCU Class B cerufied 
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Design Your Own System! 
Northgate will custom build your 
system to meet your most demanding 
needs. Ádd hard drives — 40, 80, 

100 and 200MB available. Monitor 
options include 12" VGA monochrome, 
14" VGA and SVGA and 16"SVGA. 
More memory, floppies, a modem... 
its up to you! Call for details! 


SlimLine 386SX/20 
3159900 Or as low ns 509 per montht 
3865X/16 us configured above: 


3149900 Or as low as 445° per montht 


EASY FINANCING: Use your Northgate Big ‘Ny VISA, 
MasterCard. Or, lease it — up to five-year terms available. 
CALL TOLL-FREE 


24 HOURS EVERY DAY Vl ()-345-87(9 


Major corporations, otal urchascrs 

und government agencies ea T 
National Business Accounts: 800-M5- 6059 
Notice to the hearing impaired: Northgate has TDD 


capability, Diab 800-535-0602, 
MOSINGATE Sec Us At 
COMPUTER Kall Comdex! 
o SISTEMS VE Booth #52286 
“Smart 'lools For Business" " At The Sands 


7075 Fang Cloud Dre, Eden Prane, MN 54544 
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some days you have 
all the time in the world. 


When the pressure is on, pour 
on the speed. With Hewlett- 
Packard's new LaserJet HISI 
printer. A powerhouse that 
delivers at a throughput speed 
of 17 pages per minute. 


With the LaserJet IITSi, you're 
up to speed the moment you 
give the "print" command. HP's 
RISC-based formatter and the 
PCLS5 printer language, with 
vector graphics and on-the-fly 
typeface scaling, yield fast 


results. This printer also rep- 
resents a new standard for I/O 
performance with optional 
Network Printer Interface cards 
for either Ethernet or Token Ring. 


The LaserJet IIISi is specifically 
designed for shared-use environ- 
ments. Its high-volume paper 
handling features include two 
500-sheet input trays and a 
monthly duty cycle of 50,000 
pages. HP offers software- 
selectable language switching 


Adobe and Pristtorip ane rrygastensd taulemarks of Adobe Sysiims fne. im tbe LLS. amd other countries, 


between PCL5 and optional 
Adobe" PostScript! For added 
versatility, your options include 


And some days you need 
the new I/ppm LaserJet HS. 


an envelope feeder and two- as the work load it handles. If 

sided printing. you're ready to pick up the pace, 
peed E call 1-800-752-0900, Ext. 2067 

Dnm Jet E - ipee for more information on the 


sh st 300 dpi print quality fastest LaserJet printer and the 
vet. In fact, E E iecur name of your nearest authorized 
combination of Resolution HP dealer. 

Enhancement teehnology and 

new microfine toner challenges f/ HEWLETT 

the print quality of many 600 U jJ PACKARD 

dpi printers. 

The price of the new LaserJet 
HISi, just $5495? is as impressive 


*Suggieated US. list price, 1901 Hewlett-Packard Company = PEI2IO Circle 131 on Inquiry Card. 


AIX 


RS-6000 


AS/400 
SUN 


XENIX UNIX 


VAX/VMS 


ii Develop on over 100 platforms — without reprogramming! 

Forget the tedious, time consuming and expensive reprogram- 
ming required to move from one environment to another, With 
c-tree Plus" you don't change source code at all — just recompile, 
link and you're running on platforms ranging from Cray supercom- 
puters to Zenith laptops! Over 100 environments are supported, 
including: @ Windows 3 ai DOS m UNIX m 05/2 m VAX/VMS 
m Mac @ SUN s RS-6000 

Forget byte order memory model, integer size or data alignment 
hassles — c-tree Plus manages it all automatically, regardless of 
processor architecture. And c-tree Plus even provides a utility to port 


your pre-existing data files in place. 


w Whether you need single, multi-user, client/server or LAN 
configurations, c-tree Plus supports them all! 

Now you don't have to make a choice between configurations — 
c-tree Plus supports them all. The same application can use c-iree 
Plus as a powerful data management engine or as a client front-end 
to the FairCom Servers. 


E Put the latest data management technology to work tn your 
applications! 
Outstanding new features make c-tree Plus the developer's 

"product of choice? Features include: @ True transaction processing" 

m Superfiles @ Resources Iii Full ANSI-standard SOL functionality" 

@ Baiched operations ii Ultra-high speed data & index cache 

m Row & key level locking Ii FREE FairCom" Server (Developer's 

Version) I No run-time royalties m Full source code m Extensive 

tech support. 


@ Order your copy of c-tree plus today! 
Start putting the power of new c-tree Plus to work in your 
applications right now — call FairCom today! 


(800) 234-8180, Ext. 1 


* — when used in conjunction with the FairCom Servers 
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' FAIRCOM COLUMBIA, MO 65203 
y corporation PHONE 314.445 6833 
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INHERIT THE WIN 


ver the past couple of years, I have participat- 

ed in a number of debates about whether the 

Microsoft Windows and OS/2 Presentation 

Manager (PM) programming systems can be 

considered object-oriented. Although there 
seems to be no lack of confusion or dissent about what 
makes a programming system object-oriented as op- 
posed to object-based or class-based, the consensus ap- 
pears to be that these systems cannot be considered ob- 
ject-oriented programming (OOP) systems unless they 
support hierarchical inheritance of classes. 


What Makes a System Object-Oriented? 

For the sake of discussion, you can classify program- 
ming interfaces into procedure libraries, object-based 
systems, class-based systems, and OOP systems. Each 
succeeding classification incorporates the features of 
the preceding category and imposes a higher level of 
structure and sophistication. 

A procedure library is simply a collection of routines 
for developing applications. It may have no inherent 
structure, although there may be requirements as to the 
order in which certain procedures can be called. 

An object-based system allows for direct modeling of 
either real-world or abstract entities, and it encapsu- 
lates the data and the routines used to query or manipu- 
late each object into a logical, self-contained unit. This 
programming paradigm incorporates methods for 
highly structured and restricted access to information. 


ILLUSTRATION. KEN COFFELT © 1991 


A class-based system in- Are Windows and 
cludes templates that describe 
key information required to Presentation Manager 
create an instance of an ob- ; " 
ject, usually including default Object-oriented 
values. It supports multiple 
distinct ee of an ob- systems? If so, 
ject, each of which can be to- 
tally independent of one an- they must support 
other, while in an object- object encapsulation, 
based system they cannot. 

For a system to be consid- polymorphism, 
ered object-oriented, it must 
support polymorphism (i.e., and class inheritance. 


the ability of different objects 
to respond to the same message in their own way) and 
hierarchical inheritance of classes. In an OOP system, 
you create tree-structured hierarchies containing class- 
es built on other classes—a method that simplifies the 
modeling of object-relationship classifications. 

Object encapsulation simplifies the representation of 
a well-defined item, such as a physical entity (c.g., a 
car or a window), or something more abstract or intan- 
gible (e.g., imaginary numbers or a model of an alter- 
nate universe). An object consists of data coupled with 
a set of routines, known as methods, that are used ex- 
clusively to access and manipulate the object. The only 
operations that can be performed on an object are those 
defined as methods for the object. Invoking a method 
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REAL-WORLD INHERITANCE 


Furniture 


Chair 


Recliner Rocking chair 


Figure 1: An inheritance tree for Furniture. 


for an object is referred to as sending a 
message. 


Classes 

Windows and PM meet the requirements 
of an object-based system, since each 
window object logically encapsulates its 
data with a message-processing proce- 
dure. Classes are used to create different 
instances of objects that share the same 
base set of properties; each instance con- 
tains the same methods but differs in the 
data that it contains. If any two objects of 


OOP Async Tools for Turbo Pascal 6.0 


sync Professional is a full- 

featured object-oriented commu- 
nications toolkit that enables you to 
build powerful async applications 
faster and casicr. Async Professional 
has all the stan- eau eee 
dard features B ms 
you'd expectof F 
an async toolbox. [ 
Plus the robust 
ZMODEM transfer 
protocol, data 
decompression 
tools, and both 
object-oriented and proce- g 
dural calling interfaces. — € 

You get m interrupt à; 


driven buffered I/O to 1 ISK | 


baud & ZMODEM, Kermit, XMODEM, 

Y MODEM protocols m Zip and Lzii data 
decompression = automatic flow 
control-XoN/Xorr, Crs/Rrs, Dru/Drs | 


“ate 
iy 
L ^ 


|| interrupts and charac- 


Table 


Coffee table End tabla 


the same class contain the exact same in- 
formation, they exhibit exactly the same 
properties, so it's possible to create high- 
ly reusable classes for generalized ob- 
jects. This can help reduce code redun- 
dancy and development time. Bugs arc 
usually restricted to small sections of 
code, so they're easier to find and fix. 

In PM, you create an object class by 
registering a class name, specifying 
class properties, supplying the data stor- 
age requirements for each object, and 
providing an address of the procedure 


ports open at once. m 16550 buffered 
UART support aq hardware interrupt 
sharing on PS/2 m Ausi terminal 
emulation m moder control includ- 


ing Hayes, V.32, V.42, and Mwnp5. 


Demo programs include a 
powerful multi-window comm 
program with menus, text 
editor, and mouse support, built 
using Object Professional, and 
a simple comm program that 
depends on no other products. 


Powerful Async Debugging 


| Event logging and tracing ap- \ 


| tions create a time-stamped 
i| audit trail of all async 


ters sent or received. 


m Coml- Com8 support with up to 4 You'll debug your 


Salisfaction guaranteed or your money back within 30 days, AJJ $5 por 
order for standard shipping i U.S Canada. Lrupuire about other shipping 
opis. includes both 5.25" anc 35 cika. Regiuered LateComm 
owners call for special upgrade offer. OOP units require Turbo 5.5 of 
6.0: nen OP units require Turbo 5.0 ar later. 
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that processes all messages. In Win- 
dows, you aiso specify some additional 
default information, including any spe- 
cial class-specific data that you desire. 
In either system, when you create a win- 
dow, you specify class name and some 
instance-specific information; this en- 
sures that any instance of a window of a 
specific class has the same base proper- 
tics. Both PM and Windows also mect 
the requirements of a class-based system. 


Polymorphism and Inheritance 

Polymorphism, often called operator 
overloading, lets you define an operation 
for each instance of an object based on 
its class. Windows and PM provide a 
limited form of polymorphism using 
message identifiers. À message identifier 
is an integer value that a windows proce- 
dure uses to identify which message-pro- 
cessing method to use. The window's 
procedure inspects the identifier and 
performs the appropriate actions, if any. 
For example, WM. PAINT is a message 
that all visible windows are expected to 
be able to process. The system sends this 
messape whenever it is necessary to re- 


fresh all or part of the window. 
continued 
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Listing 1: A demonstration of class 
inheritance for PM. This 
procedure registers a new window 
class that inherits some of its class 
data from another class, called 
the SuperClass. 


#define INCL WIN 

finclude <os2.h> 

PFNWP APIENTRY InheritCless 
hab, 
pszSuperClass, 
pszRegisterClass, 
pfnvpRegister, 
styleExclude, 
styleInclude, 
ebVinExtra, 

PUSHORT pcbQwOffset) 


CLASSINFO clsi; 


if (WinQueryClassInfo (hab, 
pszSuperClass, Kclsi) 
&& WinRegisterClass (hab, 
pszRegisterClass, 
pfnwpRegister, 
(clai.flClassStyle 
&  styleExclude) 
| styleInclude, 
clai.cbWindowData 
+ cbWinExtra)) 


if (pobQvOffset) 
*pcbQwOffset a: 
6151.cbWl1ndovData; 


else 


clsi.pfnWindowProc = 
(PFNWP) NULL; 


return clsi.pfnWindowProo; 


Inheritance enhances the attributes of 
a class-based system to let you define 
specialized classes from more general 
classes. The specialized class (i.e., the 
inherited class) takes its default base 
properties from the more general class 
(the super class). Any class, other than 
the topmost class in a hierarchy, can be 
an inherited class, a super class, or both. 

It's easy to find examples of inheri- 
tance in the real world. You know, for in- 
stance, that a recliner is a specific type of 
chair because it has all the basic proper- 
ties. Similarly, a chair is a piece of furni- 
ture. A table is also a piece of furniture, 
and a coffee table 15 a specific type of 
table. These relationships are represent- 
ed by the inheritance tree in figure 1. 

In both PM and Windows, the plan is 
to create objects that represent an image 
in an area of the screen, can interact with 
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Listing 2: A demonstration of class inheritance for Windows. This procedure 
registers a new window class that inherits some of its class data from another 
class, called the SuperClass. 


FK include <string.h> 
#inelude <windows,.h> 


j {define a type named 'PFNWP' for pointers to window procedures 
typedef LONG(FAR PASCAL XPFNWP)(HWND, unsigned, WORD, LONG); 


FARPROC InheritClass 
(HANDLE hInstSuperClass, 
LPSTR pazSuperClass, 


f [Super class's instance 
j [Name of super class 


HANDLE hInstApplication, / /Application's instance 
pszHegisterClass, //Name of class to register 


pfnwpRegister, 
styleExclude, 
styleInclude, 
cbVinExtra, 
pebQvOffset) 


//Register class window proc 
//Disallowed class styles 

j [Additional class styles 
//Additional window data 

j {Return offset to win dats 


]* Return super class window proc */ 
FARPROC lpfnSuperClass = (FARPROC) NULL; 


WNDCLASS wo; 
memset (&wc, O, sizeof (wc)); 


if (GetClassinfo (hInstSuperClass, pszSuperClass, &wc)) 


lpfnSuperClass = (FARPROC) wc.lpfnWndProc; 


if (pobQvOffeet) 

*pcbQwOffset = wc.obWndExtra; 
wc.lpfnWndProc = pfnwpRegister; 
we.coWndExtra += cbWinExtra; 


we.hInstance = hInstApplication; 


Wwc.lpszClassNames pszRegisterClass; 


we.atyle &= ^ styleExclude; 
we.style |= styleInelude; 
if (!RegisterClass (&wc)) 


/* ERROR - class not registered! */ 


lpfnSuperCiass = (FARPROC) NULL; 


return lpfnduperclass; 


the user, and perform some specific 
functions in response to different events. 
Not all window objects implement all 
these characteristics, but all inherit à 
base set of properties from the basic sys- 
tetn class. (In fact, this system class is so 
basic that it doesn't even have a class 
name.) Whenever a new class is regis- 
tered, it inherits this ultimate super class 
by default. 

Can you create your own classes con- 
taining a specified set of properties and 
then use inheritance to include those 
properties in other, more specialized 
classes? This is an important question. If 
therc is a way for PM and Windows to 
support user-defined inheritance, then 
they provide everything that makes an 
OOP system; otherwise, you're limited 
to the more restricted benefits of a class- 
based system. 


À Technique 

Class inheritance is a simple and power- 
ful technique, similar to subclassing. 
But it doesn't change any existing class in 
any way, and it results in the definition of 
a new window class that inherits the base 
properties of an existing (super) class by 
default. To define a new PM or Windows 
class that inherits an existing class, you 
need to do the following: 


* Obtain the class information for the 
super class by calling either 
GetClassInfo (in Windows) or 
WinQueryClassInfo (in PM). 

* Save the address of the super class's 
window procedure along with the 
extra window data it requires. 

* Modify the class information. 

* Register the new class using the 
modified super class's information. 

continued on page 388 
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POWER MANAGEMENT 


ower management—a technology that com- 
bines disciplines from chemistry and physics to 
chip design and software engineering—is an 
essential element of the battery-powered com- 
puters and consumer electronic devices of the 
1990s. If you use a notebook or palmtop computer, a 
cordless or cellular phone, a calculator, a portable CD 
player, an auto-focus camera, a pager, or a digital 
watch, you rely on power management to keep that 
electronic marvel small, lightweight, and alive for a 
reasonable amount of time between battery charges or 
changes. In this article, T'I] explore the details of this 
multifaceted technology, with an emphasis on what you 
can expect to see in the portable computers of the com- 
ing decade. 

Battery life can make the difference between a high- 
ly successful product and a dismal failure. (NEC's 
original UltraLite—an otherwise brilliant product— 
suffered in the marketplace because its nonreplaceable 
battery was sometimes exhausted after only 90 minutes 
of use.) Therefore, designers must commit to squeezing 
every ounce of endurance out of their products. Every 
watt of power must be carefully budgeted, especially if 
the machine is small; a single milltamp of stray current 
can doom a palmtop's battery to early failure. 


Where Does the Power Go? 
Where, exactly, does the power go in a computer? The 
majority, as you might expect, is dissipated as heat 


ILLUSTRATION A KENTON NELSON © 1991 


from chips and other compo- 
nents. Smaller amounts may 
leave as light from a backlit 
screen or LEDs, or as electro- 
magnetic radiation. A fan 
turns electrical power into ki- 
netic energy. Sound from the 
speaker, disk drives, and fan accounts for a small frac- 
tion of the power. The figure shows the power budget of 
a typical laptop computer. 

But no matter how it's ultimately dissipated, most of 
the power can be accounted for by two simple equa- 
tions. The first, which applies when a Voltage is applied 
across a device that draws a steady current, is as 
follows: 


for weeks on just 


P=V7/R 


In other words, power is equal to the square of the volt- 
age across a device divided by the resistance of that de- 
vice. The second equation applies when an AC signal— 
a clock—drives a capacitive load: 


P=CV+f 


where C is the capacitance of the device, V is the differ- 
ence between the high and low voltages of the clock, 
and f is the frequency of the clock. The sections that 
follow refer back to these two equations and survey the 
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Here's how laptop and 
palmtop PCs can run 


a few small batteries 
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LAPTOP POWER CONSUMPTION 
BY COMPONENT 


CPU and 
memory control 


Math coprocessor 
Main memory 
Graphics display 
Hard disk drive 
Floppy disk drive 
O ports 
Keyboard control 
System clocks 
Random logic 


EHE Suspended EE Standby 


Power consumption 


[— Full on 


Backlit displays and hard disk drives—two features that laptop users demand—are 
the biggest consumers of power. (Figure courtesy of Intel Corp.) 


tactics electronic designers use to save 
power. 


Vary the Voltage 
Since both equations show that power is 
proportional to the square of the supply 
voltage, dropping this voltage would be 
a good way to start reducing power. In 
fact, many chips already use this tactic 
(but it's not obvious by looking at their 
specification sheets). Although they ac- 
cept a 5-volt power supply and use it to 
drive their outputs, they run at a lower 
internal voltage to conserve power. 
When the chips can handle it, one of 
the best ways to lower power consump- 
tion is to run the entire system at a lower- 
than-normal voltage. Atari's Portfolio 
fuels a 5-V 80C88 microprocessor and 
other logic with three AA alkaline cells, 
or about 4.5 V, to produce a 20 percent 
power savings. Newer chips can make 
even more aggressive reductions possi- 
ble. Intel has a version of the 186 that's 
rated for 3-V operation, and it's possiblc 
to make pure CMOS devices that run at 
2 V. The main limitation is that every de- 
vice connected to these parts must be 
able to work at the reduced voltage. 


Squash Static Loads 
Perhaps the most common type of power 
sink in modern logic circuits is what en- 
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gineers call a static load—a path between 
power and ground that has a low or mod- 
erate resistance. (As the first equation 
shows, the power that is lost to a static 
load is proportional to this resistance.) 
The most common kinds of static loads 
are pull-up and pull-down resistors and 
resistor ladders. All kinds have power- 
saving alternatives. 

Pull-up and pull-down resistors can be 
replaced by active elements (i.e. , transis- 
tors), which consume power only when a 
signal line is changing state. Resistor 
ladders, which are used to generate volt- 
ages, can be made of resistors with very 
large values or replaced entirely by active 
circuits. An active voltage source is a 
much more power-efficient way of ob- 
taining a specified voltape than a resistor 
ladder alone. 

[f the resistors in a resistor ladder are 
large, then a load placed midway up the 
ladder will lower the voltage at the tap by 
partially shorting out the lower half. On 
the other hand, if the ladder resistors are 
small, the ladder itself will draw too 
much current. A better solution is to use 
a high-resistance voltage ladder as the in- 
put to a low-power operational ampli- 
fier. The "op amp" will source only the 
current necessary to keep its output at the 
required voltage, and thc ladder—whosc 
total resistance can be on the order of 


megohms—won't consume much power. 

Hewlett-Packard's HP 95L X palmtop, 
which gets weeks of use from two AA 
cells, uses ultralow-power operational 
amplifiers as voltage sources. They're 
considerably more expensive and more 
complex than resistors, but the power 
savings are worth it. Poget Computer's 
Poget and the Atari Portfolio both use 
CMOS application-specific ICs that 
eliminate static loads to reduce power 
consumption. 


Stop the Clock 

As the second equation shows, the power 
consumed by clock signals—a large part 
of a computer's power budget—is pro- 
portional to their frequency. Therefore, 
if it's possible to reduce a computer's 
clock speed—or, better, stop the clock 
altogether— without having an impact on 
performance, it's well worth doing. 

Virtually all CPUs can run at frequen- 
cies several times slower than their rated 
speed, but stopping the clock is more 
trouble on some than on others. If the 
CPU is of a dynamic design, it relies on 
the clock to refresh the contents of its 
internal registers. Stopping the clock 
means that you must save the processor's 
state and restore it when the clock comes 
back on. By contrast, when the clock 
starts again, a static CPU simply picks 
up where it left off when the clock was 
stopped. 

Many support chips, as well as inte- 
grated CPUs such as AMD's 286LX and 
Intel’s 386SL, contain the logic required 
to slow or stop the clock (see “Portable 
Chips," December 1990 BYTE). The 
trick, as you'll see later, is deciding 
when this can be done without user in- 
convenience. 


Beef Up the Battery 

Semiconductor vendors seem to double 
chip capacities every year and a half, 
while battery technology seems to be 
evolving at a snail's pace. The HP 95LX 
palmtop's components are dwarfed by 
the batteries that power them. In general, 
batteries are the largest (and heaviest) 
components of portable computers—es- 
pecially palmtops. The desire to keep 
battery weight and cost down is the ulti- 
mate motivation for all the power-saving 
techniques discussed here. 

Although the situation isn't likely to 
change much in the near future, a few 
developments show promise. Makers of 
nickel-cadmium batteries report that 
they're making cells more resistant to the 
memory effect, which shortens battery 
life when a cell isn't fully discharged be- 
fore it's recharged. 
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Also, increasing numbers of portable 
computer vendors are using nickel metal- 
hydride rechargeable batteries, which 
don’t suffer from memory effects and 
have a higher power capacity per unit 
weight than nickel-cadmium batteries. 
Other developments on the horizon in- 
clude batteries with plastic electrodes 
and new electrolytes. However, nickel- 
cadmium batteries are still cheap and 
plentiful, which will keep them popular 
for a long time. (For more on battery 
technology, see "Power to the Porta- 
bles," May 1990 BYTE.) 


Dim the Display 

Display quality is usually cited as the 
number-one criterion for laptop sales: 
Consumers simply won't buy a computer 
with a display they can't read comfort- 
ably. Yet, as the figure shows, the display 
is usually the single most power-hungry 
component of a portable computer. 

The ideal low-power display would be 
an electrochemical analog of the displays 
used at airports and sporting arenas: A 
smal) pulse of current hides or exposes a 
dot, which latches into place and requires 
no more power until it changes state 
again. Unfortunately, while flat-panel 
displays that exhibit this behavior—often 
called static displays—have been proto- 
typed, they're still too slow and too diffi- 
cult to manufacture to be used in current 
laptops. Instead, virtually all battery- 
powered computers use dynamic dis- 
plays—such as LCDs—that require con- 
stant refreshing to maintain an image. 

Portable makers can choose from two 
types of passive LCDs. An ordinary 
twisted nematic display has a lower ca- 
pacitance per cell, meaning less power at 
a given refresh voltage and frequency. 
However, a supertwist nematic display 
has a higher capacitance and a longer 
persistence, which means that it can be 
refreshed less often. On balance, su- 
pertwist displays use more power—but 
people want them. The Portfolio, the HP 
95LX, and the Poget all use supertwist 
displays to achieve high contrast ratios. 

The size of the display has a dramatic 
effect on power consumption. Given a 
constant scan rate (generally no slower 
than 50 Hz to avoid flicker), the frequen- 
cies of the clocks that drive the display 
must go up in proportion to the number of 
lines. What's more, the time available to 
charge the capacitance in each individual 
pixel is now smaller, so the voltage must 
also go up by a factor proportional to the 
square root of the frequency. Thus, as in- 
dicated by the second equation, display 
power increases as the square of the num- 
ber of display lines. 


How do different machines handle the 
display power consumption problem? A 
peck inside the case of the Portfolio re- 
veals that it uses a standard Hitachi chip 
with internal pull-ups and an external 
character ROM to drive its 10-row by 40- 
column LCD. This may be one reason 
why it goes through batteries faster than 
the HP 95LX and the Poget despite hav- 
ing the smallest display. 

The HP 95LX uses custom chips and a 
resistor ladder with a high total resis- 
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tance to save power when driving its 16- 
row by 40-column display; it also lowers 
its scan rate from 70 Hz to 50 Hz when 
running from the battery. 

But of all the portables on the market 
today, the Poget goes the furthest to re- 
duce display power consumption. Using 
a balanced analog drive circuit with ac- 
tive voltage generation and no static loads 
(claimed to bc 10 times morc cfficient 
than other schemes), it boasts a full 25- 
row by 80-column display and stil! runs 
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for weeks on a pair of AA cells. 

None of the palmtops have backlit dis- 
plays, but most notebooks are—by popu- 
lar demand—lit by fluorescent tubes or 
electroluminescent panels. Backlighting 
requires relatively large amounts of pow- 
er from high-voltage supplies and is the 
main reason that typical battery life in 
the current crop of notebooks allows only 
3 to 4 hours of useful work. It's possible 
to conserve, of course, by turning off the 
light after a period of inactivity. It's also 


possible to power down the entire display 
and display controller, copying the con- 
troller registers and the contents of the 
screen to main RAM, 


Refrain from Refreshing 

Few palmtop or notebook computers can 
get away without having at least 256 kilo- 
bytes—and preferably 512 KB or more— 
of RAM. But what type do you choose? 
DRAM—the densest type—is also the 
cheapest, but it draws the most power. 
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Static RAM, by contrast, draws the least 
power but is the most expensive and the 
least dense. Pseudostatic RAM chips lie 
in between. Because they consist of 
DRAM with invisible on-chip refresh, 
they're denser and less expensive than 
SRAM chips. The designers of the HP 
95LX found pseudostatics to be the best 
choice; the required amount of SRAM 
would have taken up twice the room and 
would not have fit comfortably on the 
main board. 

Pseudostatics are too expensive, how- 
ever, when the required amount of sys- 
tem memory gets large. And notebook 
designers, whose machines are expected 
to run Windows 3.0 and other memory- 
hogging programs, must satisfy custom- 
er demand for megabytes of standard 
DRAM that's upgradable with commod- 
ity parts. For this reason, the designers 
of chips such as the 286LX and the 
386SL —as well as chip-set vendors—im- 
plement three techniques: slow refresh, 
staggered refresh, and column-address 
strobe before row-address strobe (CAS- 
before-R AS) refresh. 

Slow refresh consists of performing 
DRAM refresh cycles less frequently 
when the processor is "asleep" than 
when it's running at full speed. Engi- 
necrs have discovered by experimenta- 
tion that some brands of ordinary DRAM 
chips can retain data far longer than the 
rated time before they must be refreshed; 
more conservative people can specify 
DRAM chips that have been designed 
and tested for slow refresh capabilities. 

Staggered refresh means the memory 
chips are refreshed one at a time rather 
than al! together, keeping instantaneous 
power consumption low. 

CAS-before-RAS refresh, a scldom- 
used mode found in many DRAM chips, 
lets internal counters on the DRAM 
chips provide the addresses of rows to be 
refreshed. This saves the power that the 
system would expend if it had to turn on 
buffers and supply the row addresses 
itself. 


Reduce the ROM 

ROM is another area where system de- 
signers can save significant amounts of 
power. The Apple II, for example, had a 
weak power supply and very little power 
for peripheral cards. Therefore, Steve 
Wozniak experimented with the notion of 
placing a transistor switch on the power 
pin of each peripheral EPROM; the tran- 
sistor only powered up the memory while 
it was being addressed. Although this ap- 
proach was technically a violation of the 
EPROM chip specification, it worked 
wonderfully and saved tens of milliamps 
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There's no shortage of idle cycles, but the trick is to exploit them safely. 
(Statistics courtesy of Digital Research) 


Actlon 
Waiting for input 


Application 
COMMAND.COM 


Executing DIR, TYPE, or CD command 


spreadsheet Waiting for input 


Editing or moving between cells 


Word processor Waiting for in 


per board. 

Modern microcomputers can use simi- 
lar tactics. In fact, they can go one step 
further. If they shadow the EPROM in 
RAM, they can turn the EPROM off 
completely after its contents have been 
copied. There are two more advantages 
to this approach: First, 8-bit rather than 
16-bit EPROM can be used with no speed 
penalty; second, the BIOS can be stored 
in compressed form and decompressed 
as it is shadowed, making it possible to 
use a smaller, less costly chip. This last 
point is especially important in systems 
with flash EPROM, which still carries a 
premium price. 


Chopping Chips 

When it comes to power management, 
the general rule is, the fewer chips, the 
better. Some of the most power-hungry 
parts of chips are the buffers on output 
pins, which (as mentioned earlier) often 
run at higher voltages than the internal 
logic. What's more, each buffer must be 
prepared to drive the signal through the 
(sometimes considerable) capacitances 
of traces, wires, and the inputs of other 
chips. Clocking more chips also means a 
morc extensive distribution network with 
more losses, as per the second equation. 

Microprocessor vendors are helping to 
fight this problem of too many chips with 
highly integrated solutions. The 286LX 
is an AT on a chip; the 386SL and its 
companion 82360SL make nearly a com- 
plete PC. Chips & Technologies, Head- 
land Technology/Cirrus Logic, VLSI 
Logic, and dozens of other vendors make 
motherboard chip sets that reduce power 
consumption and board complexity. 
Nearly all add special hardware assists 
for power management. 

The 386SL is notable in several re- 
spects. Besides integrating all the stan- 
dard AT peripheral chips, it introduces a 
new interrupt called the System Manage- 
ment Interrupt. The SMI, which can be 
triggered by many events of interest to 
power management software, has a pri- 
ority even higher than that of a non- 
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Typing, ota, or cutting and pasting 


Percent idle time 


99.4 
29.9 
88.1 
67.5 


91.3 
89.3 


maskable interrupt (NMD. 

When an SMI occurs, it throws the 
processor into an otherwise inaccessible 
address space and a mode similar to the 
386SX's real mode. Once in this mode, 
the processor can manipulate the special 
timers, counters, and flags that help the 
386SL monitor system power consump- 
tion. Intel claims that a key advantage of 
having a special mode is that a system's 
power management software will work 
regardless of what operating system is 
running. However, this is perhaps opti- 
mistic: Idle detection in different operat- 
ing systems is best done on an individual 
basis and should use special knowledge 
of operating-system conventions. 

One laudable 386SL feature is that it 
contains the controller and tag RAM for 
a cache (implemented by the external 
SRAM ). This clears the way for another 
power-saving feature: If the cache de- 
tects a hit, the chip can avoid the over- 
head of generating a memory bus cycle. 
Likewise, if there's a miss, there's no 
need to take the cache's SRAM out of its 
low-power standby mode. 

Finally, if all these integrated won- 
ders still leave out circuitry you need (or 
want) to add, you may not have to pay 
a big power penalty. Many parts (like 
AMD's Zero Power programmable array 
logic) now have low-power standby 
modes, making it easy to implement the 
glue you need in a few chips. 


Power-Hungry Peripherals 

Many peripheral devices other than a 
computer's screen present power-saving 
opportunities. Serial ports, for instance, 
soak up a great deal of energy when they 
are turned on. RS-232 outputs typically 
maintain a voltage of +12 V across a 
9000-ohm termination resistor. Some 
machines skimp on the voltage, running 
the port at O to 5 V instead, but this in- 
vites compatibility problems. What's 
more, the universal asynchronous re- 
ceiver/transmitter (UART) chip usually 
needs its own clock for baud-rate genera- 
tion. None of these power sinks is a 


major problem in a laptop, but palmtop 
computers like the HP 95LX and the 
Portfolio burn batteries quickly if the 
serial port is left on. 

Why can't a computer just shut down a 
serial port automatically? Unfortunate- 
ly, on some architectures— notably that 
of PC clones—it's tough to tell when a 
port is in use. The BIOS, which has noto- 
riously poor support for serial communi- 
cations, has no calls that tell the machine 
to open or close a port; an application 
simply starts using it at will. 

Without the important clues provided 
by such calls, a computer can only guess 
at the truth. And if it guesses wrong— 
perhaps because it hasn't seen any char- 
acters at the serial interface for a while— 
you may find that your mouse doesn't 
work when you reach for it after several 
minutes of typing. In fact, the now-ubiq- 
uitous serial port-powered mouse poses 
a dilemma: Shutting off the port disables 
or resets the mouse, but leaving it on lets 
the rodent siphon precious power from its 
host. 

There are no 100 percent solutions to 
the problem of serial port power manage- 
ment. However, power management 
software can watch for key signals—such 
as Carrier Detect and Data Terminal 
Ready— which suggest that the port is 
in use. If a mouse driver is installed, 
the software can detect it and make a call 
to reinitialize the mouse after shutting 
down the port. Special hardware in sev- 
eral chip sets can detect accesses to the 
UART's I/O ports. In the HP 95LX, the 
serial port is normally off while the 
built-in applications run. But it turns on 
at the DOS prompt or when DOS pro- 
grams are running—unless you shut it off 
manually. 

Internal modems often power down 
during idle periods, waiting for a ring or 
a bus cycle from the host CPU. Some 
models draw power from the telephone 
line; others use energy from an incoming 
ring signal to wake up from an idle state. 
The keyboard controllers in most PC 
compatibles are small computers them- 
selves, which means that they—like their 
bigger siblings—can invoke their own 
power-down sequence when they're idle. 
Intel's 80C51SL has this type of software 
masked into its internal ROM. The HP 
95LX uses a custom controller that does 
not scan the keyboard continuously; in- 
stead, it awakens when a key is pushed 
and then checks to see which key it was. 

Floppy disk drives in virtually all sys- 
iems can remain powered down much 
of the time, and Intel has just introduced 
a low-power version of its 82077 flop- 
py disk drive controller chip. Hard disk 
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drive access is also a rare event in many 
applications, so the drive and controller 
can be shut off during idle periods. Por- 
table disk drives are shrinking—from 
3% inches to 2 inches and less—and 
since the moment of inertia of a disk ‘in- 
creases as the fourth power of the radius, 
this means that it takes less energy to 
spin it. As the drive is turned off, it may 
be possible to harness the momentum of 
the spinning platter by using the motor as 
a generator and charging a capacitor—al- 
though I’ve never seen this technique 
used in a commercial drive. Another 
power saver is to use the right hard disk 
drive interface. While SCS] is the best 
interface for many applications, it re- 
quires power-consuming terminators on 
each end; IDE is better when power is at 
a premium. 

Many systems can power down a par- 
allel port when it's not in use. However, 
this can be risky; some devices—such as 
"dongles" —borrow power from the par- 
allel port and require it to be on to work. 
Math coprocessors can be another prob- 
lem area. Most math chips aren't static 
and can't be powered down while the 
CPU is running; about the best the sys- 
tem can do in these cases is to slow down 
the clock. 

A few other areas can yield small, but 
significant, power savings. Eliminating 
a fan is easy to do if the rest of the system 
isn't dissipating much power—although 
as Macintosh and Apple II owners have 
learned, it isn't always wise to skimp on 
ventilatton. LED indicators, which can 
consume as much as 15 mA each, can be 
removed. Finally, many systems offer an 
option to turn off the system's speaker— 
a significant power saver on palmtops 
like the Portfolio. 


Indicating Idleness 
One of the greatest technical challenges 
in the field of power management is de- 
termining when a system is really idle. 
While embedded system software and 
the built-in applications ou the Poget, the 
HP 95LX, and the Portfolio can be de- 
signed to tell a system exactly when it is 
idle, programs that were meant to run on 
standard desktop machines don't do this. 
Thus, portable makers have had to de- 
velop algorithms that "guess" what a 
program is doing and determine whether 
it's OK to slow down or stop the CPU. 
These guesses must be accurate; if they 
are not, battery life or performance will 
be hurt. The table shows idle times for 
typical DOS-based activities. 

Digital Research's BatteryMax (incor- 
porated in DR DOS), Phoenix Technol- 
ogies' Miser BIOS technology, and the 


algorithms hidden within the Poget com- 
puter's ROM chips are examples. All 
watch the current program to see when 
it accesses the keyboard. If a program 
rapidly polls the keyboard—or, better, 
makes a BIOS cal] that does not return 
control until a key is pressed—it's prob- 
ably waiting for user input; the CPU can 
be slowed down or stopped until you type 
something. 

DOS's 1dle interrupt (INT 28 hexa- 
decimal) means that DOS is waiting for a 
keyboard character inside its get line 
function. And if a program asks DOS for 
the time of day again and again, it's also 
a reliable indicator that the program is 
waiting for a certain amount of time to 
elapse before continuing. Most power 
management systems consider entering 
power-saving modes after a certain num- 
ber of calls have been made to these 
functions. 

Alas, repeated calls to the 1d1e func- 
tion doesn't always mean that a machine 
should be slowed down or stopped. A 
spreadsheet, for instance, will check the 
keyboard regularly during long recalcu- 
lations to see if you want to interrupt it. 
Most communications programs wil] al- 
ternate between checking the keyboard 
and watching a flag in RAM that indi- 
cates that an interrupt service routine has 
buffered an incoming character. And a 
TSR program that polled the clock could 
fool a system into thinking that no useful 
work was going on. 

Thus, the power management soft- 
ware must be clever. In the case of the 
spreadsheet, it could note that idle calls 
during recalculation come less frequent- 
ly than when you type information into a 
cell. In a communications program, it 
might note that the serial port was active 
and set to a high baud rate, requiring fast 
service. It could also track the loading 
and unloading of TSRs, distinguishing 
their calls from calls made by the main 
program. Screen, disk, and communica- 
tions port accesses are useful negative in- 
dicators of idleness and can be used to rev 
up the CPU to full speed when the pro- 
gram is doing real work. 

Power management software works 
best when it gets a boost from special 
hardware. Some TSRs and applications 
can foil power management schemes by 
performing direct hardware accesses and 
capturing interrupts—for instance, if a 
keyboard enhancer takes over the BIOS 
keyboard services. Others, such as back- 
ground file transfer programs, need the 
system alive to do their jobs. And if a 
program contains its own direct mouse 
support (rather than using a standard 
mouse driver), a system may power down 


the mouse port by mistake. 

All these problems can be avoided via 
hardware that can trap direct accesses to 
peripherals and note when interrupt vec- 
tors are altered. The 386SL and 82360 
build these functions right in—with tim- 
ers that can keep track of how long it has 
been since a peripheral was accessed. . 
Third-party chip sets provide similar ca- 
pabilities, and future BIOSes—as well as 
operating-system software such as DR 
DOS and the ROM version of MS-DOS 
5.0—are expected to take advantage of 
them, too. 

All these approaches are ultimately 
workarounds, however. Multitasking op- 
erating systems, such as OS/2 and Com- 
modore’s AmigaDOS, know for certain 
when a task is idling; in fact, the Amiga's 
EXEC (its multitasking kernel) already 
halts the 680x0 when no task is able to 
run. OS/2, which truly isolates applica- 
tions from the physical hardware, knows 
exactly which applications are active and 
which peripherals those applications 
need. And when Unix is implemented on 
a system with memory protection, it of- 
fers similar capabilities. As the world 
moves slowly but inexorably to more 
powerful operating systems, PC power 
management will become more of a sci- 
ence and less of a black art. 

Ultimately, the development of power- 
saving technology will help everyone. 
Chips that consume less power and there- 
fore run cooler are likely to be more reli- 
able than those that burn your fingers 
when you touch them. Battery-powered 
devices that were formerly "dumb" will 
be able to include built-in intelligence. 
Satellites and space probes—which are 
limited by the amount of power they can 
generate via solar panels—will be able to 
convey and process more information. 
Palmtop computers that are as powerful 
as today's supercharged desktop systems 
may soon run on à single watch battery. 
In short, power management wil] change 
the world by making computers available 
virtually anywhere, anytime—with no 
need to plug them into a wall socket. 8 
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Two TEXT EDITORS 


n my nearly 20 years of using and 

programming computers, I’ve spent 

a great deal of time looking at text 

editors. Starting with a line editor 

on a PDP-8, through a dark period 
of keypunch machines, then into the 
dimly lit world of mainframe time-shar- 
ing-option edit, and finally into the 
brightness of PC-based text editors, I’ve 
searched for an editor that felt "right" to 
me, I'm stil! looking for the perfect text 
editor, but in my search I’ve found a 
shareware product that comes as close as 
any commercial effort. 

It has the strange name of Boxer, and 
the author is David Hamel. It has many 
of the same features as the commercial 
product Brief, which is known by many 
programmers as the Cadillac of text edi- 
tors. Boxer does multiple files in multi- 
ple windows; you can begin an cdit ses- 
sion with B *.DOC, create a few 
windows, and edit multiple files on the 
same screen (the Boxer executable file is 
named B.EXE). 


It's Good in the Ring 

Boxer has an undo feature you'll like if 
you've ever typed something that you've 
instantly regretted. Boxer's menu mode 
is especially useful for commands you 
don't use very often. It makes good use 


Choose from a 
heavyweight shareware 
program or a free 
compact contender 


of a mouse, if you have one, and it has 
both word processor and printer control 
commands. You can tell Boxer to show 
you an ASCII chart, a calendar, context- 
sensitive help, or, if you want, 50 lines of 
text instead of 25 on a VGA monitor. 

You can do search-and-replace opera- 
tions across multiple files. You can even 
tell Boxer to search all edit files for oc- 
currences of a word or phrase. It puts the 
results in a file named BOXER.FND so 
you can sec them. Thc search function 
uses wild cards and regular expressions. 
Like Brief, Boxer supports “book- 
marks" (it calls them "anchors" ). If 
you've already trained your fingers to 
use the commands and keystrokes of a 
different text editor, you can use Boxer's 
reconfigure utility to give Boxer the 
same look and fee] as the editor that you 
now use. 

Boxer is a full-featured text editor that 
I think you']! be comfortable with during 


long edit sessions. I don't have space here 
to mention all its features, so you'll have 
to see for yourself what it does. Try it 
aut; that's shareware's big advantage 
over commercial software. If you like 
Boxer, remember to send the author the 
requested $35 registration fee. You'll get 
a quick-reference card and free telephone 
technical support. For a $50 registration 
fee, the author also sends out a printed, 
bound manual. Source code, unfortu- 
nately, is not available. 

One drawback to Boxer (and, for that 
matter, to Brief) is that you can't easily 
cart it around on a disk. But there are sev- 
eral programs that you can. One of them 
is a small, fast, frec (public domain) tool 
from David Nye, who by day is a physi- 
cian in Wisconsin. Called simply E, this 
editor is one that you can take with you 
when you need to edit files on computers 
other than your own. You may even want 
to make it your everyday, regular text 
editor. 

While not as full-featured as Boxer, E 
has many editing functions: block move/ 
delete, search and replace, word wrap, 
edit two files at once, and others. David 
Nye includes the source code to the pro- 
gram. Depending on whether you prefer 
a Cadillac or a Porsche, one of these text 
editors should suit your style. 8 
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Rather Switch Than Fight? 


ou're working along merrily inside a word processor on a 

Mac running System 7.0 with several applications in the 
background. You finish with the text, and it's time to switch to 
something else. Want something other than a menu selection to 
handle the task switch? 

Applicon 2.0 lets you do so. After you drag Applicon to the 
Startup folder and reboot, it creates small windows, or tiles, that 
represent loaded applications. Clicking on, say, a graphics appli- 
cation tile swaps you to that application. These tiles display the 
application's icon and the first nine characters of its name, mak- 
ing the current tasks easy to recognize. Have a document hogging 
the entire screen? Applicon lets you define a screen "hot spot" 
that brings it to the foreground when you put the mouse there. 
Applicon is easy to use, reliable, and free. It was written by Rick 
Holzgrafe. 


Fancy Patches 


arry Wall is the developer of some of the best freely available 
Unix software. Many people even think his contributions are 
part of the standard Unix distribution; the patch utility is one. 

The problem is this: Sometimes programmers don't write 
complete and flawless programs on the first try. If they are ship- 
ping source code, it is easy to ship just the differences between 
the earlier version and the current version. They can easily create 
a change list using the Unix diff utility and then send the list as 
an E-mail message to the owners of full source code. 

With patch, you can apply the changes (via an E-mail message 
with embedded diff output) to your sources simply and effi- 
ciently. Not only that, but you can more easily see what changes 
are being made when that is all you receive. I use patch with 
authors' corrections. First] review the diff file to see what they 
want to change. If all is OK, I patch it to thc original. 


Editor's note: Software Corner programs are available in a variety of formats. See "Program Listings" on page 5 for details. We 
solicit your contributions for this column. If you've written a program or utility tha! you think others might find useful, let us know. 
We'll pay $50 for any program we use. Write to: Software Corner, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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TOM 


WITH SYSTEM 7.0 


ny new version of the Mac OS 

fills MacFolk with anticipatory 

dread. AppleTalk network ad- 

ministrators have particular 

reason to worry because com- 
patibility problems multiply their head- 
aches by the number of users on the net- 
work. If you're concerned that upgrading 
to System 7.0 will break the reliable net- 
work that you've worked so hard to con- 
struct, you can rest easy. 

I've worked with System 7.0 on an 
AppleTalk network for several months. I 
did hit some snags, but System 7.0's new 
capabilities are worth the effort. These 
include peer-to-peer file sharing, Ether- 
net and Token Ring drivers, Interappli- 
cation Communication (IAC), and Apple 
events messaging. Here's a quick run- 
down on these features and those issues 
you should know about to avoid prob- 
lems. (For an overview of System 7.0, 
see "Seven's a Success," June BYTE.) 


Ready Access 

System 7.0 provides peer-to-peer-based 
file sharing, as does Sitka's Tops net- 
work software. File transfers occur di- 
rectly between computers; you no longer 
need a file server as an intermediary. 
You can easily share a Mac's folders, 
hard disk drives, CD-ROMs, or a combi- 
nation of all three. 

Doing this doesn't require a knowl- 
edge of rocket science: You simply click 
on the objects you want to share and 
select Sharing from the Finder's File 
menu. File sharing has little impact on 
your Mac's performance unless someone 
copies files to or from a shared object, 
and degradation occurs only for the dura- 
tion of the transfer. 

A trio of Control Panels (cdevs) let you 
start or stop file sharing, arrange access 
rights to your Mac and shared objects, 
and monitor user access. The Sharing 
Setup cdev switches file sharing on or 
off. It also sets a network name and pass- 
word for your Mac, and it determines if 
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other users can use the IAC function to 
link applications (more on this later). 
The Users & Groups cdev lets you ar- 
range access privileges for your Mac and 
its shared objects. Finally, a File Shar- 
ing Monitor cdev displays the shared ob- 
jects and a list of users who are currently 
accessing your Mac. You pick a name 
from this list and disconnect the selected 
user if the situation warrants it. 

With file sharing active, your Mac re- 
sembles an AppleShare file server. Co- 
workers use the Chooser desk accessory 
to connect to your Mac, and shared ob- 
jects appear as volumes in the Items 
window, 

Providing shared file services this way 
was a smart design decision. From the 
network administrator's perspective, 
setting up file sharing is similar to set- 
ting up an AppleShare server, only eas- 
ier. AppleShare users know right away 
how to access the shared objects. The 
biggest win, however, is that this design 
lets Macs running System 6.0.x access 
the shared information as well. File shar- 
ing Shows Apple's thorough attention to 
implementation details that makes the 
software reliable and useful. For exam- 
ple, you can't eject a shared CD-ROM 
until you turn off file sharing. 

File sharing improves the Mac's abil- 
ity to exchange or distribute files, but you 
won't want to scrap your dedicated file 
servers. A dedicated server is a more re- 
liable information container for critical 
data. You wouldn't want to be writing 
billing information to a shared folder on 
a software development machine, would 
you? You'll also want to use dedicated 
servers to tightly control or restrict ac- 
cess to information. 

As a network administrator, you can 
choose not to install System 7.0's file- 
sharing option. Users then must pass in- 
formation through the file servers, as 
they did using System 6.0.x. Applica- 
tions can still exchange data directly 
because certain forms of IAC operate by 


cstablishing independent client/server 
network sessions with your Mac. How- 
ever, you can even disable this form of 
communication through the Sharing Set- 
up cdev. 

If you must use file sharing while han- 
dling sensitive information, consider 
carefully how you're poing to prevent 
unauthorized access to the information. 
One wrong setting in the Users & Groups 
cdev makes a company's future plans or 
personnel files available to everyone. 

If you use Apple's CD-ROM drive, 
you'll] have to upgrade the driver to ver- 
sion 3.1 so it can operate with System 


What you should 
know before upgrading 


your AppleTalk LAN 
to System 7.0 
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Build your own i486 AT multiprocessor 


under UNIX. Introducing the APD Bipro: 
as easy as plugging a second chip ! 


Up to 1.9 times faster than single i486 AT (standard benchmarks). Today's most reliable 
biprocessor architecture (2 x i486 33 Mhz) running ATT UNIX SYR. Simple structure: 
10096 AT compatible. The CPU board includes 2 x i486 sockets and up to 64 MB. shared 
memory, Also start with one processor (no extra cost compared against standard i186 
AT motherboards) for later upgrading Gust plug the second chip). AT standard size, 7 
slots (ISA bus), 100% tested, professional reliability systems. Immediate delivery. 


Basic platforms........................From 1.749 $ 
Complete system :...................From 4.749 $ 
Parallel O.S.: APDX" biprocessor version (derived & full compatible UNIX 
SVRÁ.0). 999 US $ 


Payment by. Visa / American Express 


Ap) C/ Castelló, 63. 28001. Madrid. Spain. 


Or fax to Peter Howarth. Fax n°: 34—1- 575 88 16. 
| 49699, AT, UNIX, VGA asetrademarks of their respective companies APD) Ripro and APDX are registered of APD S.A. 
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Our SUBSCRIBERS 


ROM TIME TO TIME WE MAKE THE BYTE SUBSCRIBER 

list available to other companies who wish to send our subscribers 
material about their products. We take great care to screen these com- 
panies, choosing only those who are reputable, and whose products, 
services, or information we feel would be of interest to you. Direct mail 
is an efficient medium for presenting the latest personal computer goods 
and services to our subscribers. 


Many BYTE subscribers appreciate this controlled use of our mailing 
list, and look forward to finding information of interest to them in the 
mail. Used are our subscribers names and addresses only (no other 
information we may have is ever given). 


While we believe the distribution of this information is of benefit to 
our subscribers, we firmly respect the wishes of any subscriber who 
does not want to receive such promotional literature. Should you wish 
to restrict the use of your name, simply send your request to the following 


address. 
BYTE MAGAZINE 


ATTN: SUBSCRIBER SERVICE 
PO. Box 555 
Hicurstown, NJ 08520 
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7.0. Also, for now, you can't run System 
7.0 on an AppleShare 2.0 file server. 
Thus, System 6.0.x client/server appli- 
cations (e.g., E-mail or group schedul- 
ers) that run in the foreground on an Ap- 
pleShare server will work, but they won't 
support System 7.0-specific features. 
Apple will correct this difficulty with the 
release of AppleShare 3.0 sometime later 
this year. 


The Ethernet Route 

If your livelihood depends on moving 
massive files about, you have probably 
stepped up from LocalTalk to Ethernet. 
Or your Mac network might be talking 
to a bevy of Unix workstations hanging 
off an Ethernet backbone. In either case, 
System 7.0 helps because it comes with 
an Ethernet driver. 


ITEMS DISCUSSED 


Carbon Copy Mac 2.0 .......... $99 
Microcom, Inc. 

55 Federal Rd. 

Danbury, CT 06810 

(203) 798-3800 

fax: (203) 798-3917 
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Ray Dream, Inc. 

1804 North Shoreline Blvd. 
Mountain View, CA 94043 
(415) 960-0765 

fax: (415) 960-1198 

Circle 1147 on Inquiry Card. 


Asante Technologies, Inc. 
404 Tasman Dr. 
Sunnyvale, CA 94089 
(408) 752-8388 

fax: (408) 734-4864 

Circle 1148 on Inquiry Card. 


System 7.0 
Personal Upgrade Kit.......... $99 
Group Upgrade Kit............ $349 

Apple Computer, Inc. 

20525 Mariani Ave. 

Cupertino, CA 95014 

(408) 996-1010 
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Timbuktu 4.0........2.. 5 $195 
Paralion Computing, Inc. 

2000 Powell St., Suite 600 
Emeryville, CA 94608 

(415) 596-9100 

fax: (415) 596-9020 
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I've used System 7.0 on my Mac [Ici to 
communicate with BYTE's Unix systems 
over LocalTalk, using a Cayman Sys- 
tems' GatorBox as a bridge, or directly, 
using Apple's EtherTalk NB board. But 
I've heard reports of compatibility prob- 
lems with some Ethernet boards. Some 
of the trouble stems from System 7.0's 
use of the AppleTalk Phase 2 communi- 
cation protocol, which expands the maxi- 
mum number of nodes from 254 to 16 
million. In these instances, the current 
fallback position is to use EtherTalk 
Phase 1 drivers until board vendors can 
upgrade their software. f 

One exception in this area is Asante 
Technologies’ Ethernet boards. I used its 
MacCon € TIE board, swapping it for the 
Apple EtherTalk NB board in the Ici, 
and it worked fine with Apple's Ethernet 
device driver. Asante has licensed Ap- 
ple's Ethernet driver and claims that its 
boards are register-compatible with 
Ethernet hardware from Apple. By using 
Ápple's own driver, the MacCon-t IIE 
continues to function, even after a major 
revision like System 7.0. Other vendors 
will sort oul problems such as these over 
time, but for now, check with the board 


SEKISUI 


MULTI-PROTOCOL ANALYZER 


Monitors high-speed 
communication of 72Kbps. 
À high-end analyzer capable 
of program simulation 


IEMAJOR FUNCTIONS 

« Statistical analysis 

* idle time measurement 

s Automatic configuration 

* Data extend with 128KB/256KB 
5-RAM cards 

* Protocol translation display capability 

* Powerful trigger function 

+» Timer/counter capability 

* Off-line analysis 

+ BERT function 

® 192Kbyla bulfer memory 


LE-2000 


high-speed communications nelwork of 
64K bps. 


s The product is coníirolted unde For 


capable of monitoring high-speed asyn- 
chronous communication of 38.4Kbps. 


and Foregn Trode Control Law as one of Ihe stretegc products. 


vendor about possible driver or firmware 
upgrades before switching your Ethernet 
network to System 7.0. 

Another casualty is MacTCP 1.0.1. 
Like AppleShare, it didn't work with 
System 7.0 as we went to press. Apple 
says that a free MacTCP upgrade should 
be out by the time you read this. 


Talk to Me 

[AC lets applications exchange live data 
by forwarding document updates or by 
exchanging commands and data with 
other active applications. While IAC is 
not a networking feature per se, it is de- 
signed to link applications running on 
different AppleTalk nodes. 

The simplest form of IAC is the Pub- 
lish/Subscribe mechanism, where one 
system publishes all or part of a docu- 
ment and relays changes to users who 
"subscribe" to that data. The conduit 
that these changes pass through is an edi- 
tion file that the publisher's application 
creates. Subscribers complete the con- 
nection by using the Standard File dialog 
box that appears when they select Sub- 
scribe from the Edit menu. System 7.0's 
file-sharing capability helps make this 


R$-232C 
MULTI-PROTOCOL ANALYZER | COMPACT LOGIC ANALYZER 


LÉ-3000 @ LINE 


Publish/Subscribe feature possible. 

I've experimented with Publish/Sub- 
scribe using beta versions of Claris's 
MacWrite Pro word processor and Rc- 
solve spreadsheet. I changed cells con- 
taining benchmark results in Resolve on 
the Mac IIci; several minutes later, these 
numbers changed in a MacWrite Pro 
document on a Mac Portable running 
System 7.0. The Publish/Subscribe fea- 
ture lets you keep all network users up to 
date on a variety of information. 

More interesting is System 7.0's abil- 
ity to let applications converse using spe- 
cial messages called Apple events. À 
Mac statistics application might send 
data to a charting application and request 
a specific type of plot. The charting ap- 
plication would then send the finished 
plot back to the caller. Both applications 
can reside on the same computer or on 
different computers on the same network. 

The most dramatic example of this 
that I've seen 1s Ray Dream's Designer, 
a solid-modeling-cum-ray-tracing appli- 
cation. If you are using Designer on a 
Mac LC, you can send a wireframe filc 
to another Mac—perhaps a Ilfx—run- 
ning Designer. The IIfx performs the 


You can't expect a higher cost performance 
from machines of this compact body: A-4 size 
weighing 1.4kg with advanced functions of 
high-class machines enabled through thc 


adoption of custom components {ASIC). 
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computationally expensive ray-tracing 
operation and ships the finished image 
back to your LC. It's easy to imagine 
hanging several Ilfxs or 68040-based 
Macs on a network to act as process serv- 
ers. These would handle heavy-duty jobs 
(e.g., large compiles, image processing, 
or spreadsheet computations). 


Taking the Plunge 

Once you've decided to upgrade, you (or 
your network administrator) won't have 
to carry a stack of floppy disks from ma- 
chine to machine. The Group Upgrade 
Kit contains a CD-ROM with a network- 
savvy installation application. First, you 
upgrade your Mac to System 7.0 (don't 
forget to upgrade the CD-ROM driver). 
Next, you mount the CD-ROM, turn on 
file sharing, and set the CD-ROM as 
shared. You then walk to each Mac and 
use the Chooser to sign onto your Mac 
and select the CD-ROM. Finally, you 
double-click on the installation applica- 
tion, pick the software to install, and let 
System 7.0 do the rest. Installation times 
vary according to the network type and 
CPU. A Mac SE installation took 13 
minutes on BYTE's LocalTalk network; 


it’s easy to hang 
several Macs 
on a network as 
process servers. 


an installation on a IIf x was completed in 
8 minutes. Your mileage may vary. 

If you have to support a mix of Macs 
running both System 7.0 and System 
6.0.x, you'll have to upgrade the latter to 
AppleTalk Phase II to communicate 
properly with System 7.0. You also must 
place a Laser Writer 7.0 driver on those 
Macs that are running System 6.0.x. The 
driver is compatible with both operating 
systems, eliminating what I call the “du- 
eling drivers" syndrome. This occurs 
when users running different versions of 


the printer driver generate alternating 
print jobs. Each user must sit through a 
laser-printer restart to load the proper 
driver before the job can start. 

As a network administrator, you're 
bound to field questions about new fea- 
tures or problems. Fortunately, you can 
stay at your Mac and offer help. Micro- 
com's Carbon Copy Mac 2.0 and Faral- 
lon's Timbuktu 4.0 remote-control pro- 
grams are System 7.0 compatible. Both 
let you view and control a networked 
Mac's screen. You can observe users' 
problems or guide them through new fea- 
tures. Both also function between Sys- 
tem 7.0 and System 6.0.x Macs. Every 
network administrator should own onc of 
these packages, if only to maximize ef- 
forts and minimize headaches. 8i 


Tom Thompson is a BYTE senior techni- 
cal editor at large. He has a B.S.E.E. 
from Memphis State University and man- 
ages BYTE's AppleTalk network. He can 
be reached on BIX as "tom thompson." 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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GETTYING UP TO SPEED 


n the old days of dial-up computing, 
there were teletypewriters. They 
worked at 110 bps. And all was 
right with the universe. 

Then someone invented terminals 
that worked faster: 300 bps. Why, some 
people said you could hurt your eyes try- 
ing to read text at such a blistering speed. 
The next thing you knew, someone came 
up with a device that was just barely 
legal, an acoustic coupler. You'd hook up 
a terminal to one and dial a number, and 
a computer would whistle at you. When 
you put the phone's handset into this cou- 
pler, you could type at 300 bps, as if you 
werc in the same room with the com- 
puter. Amazing. 

Of course, the computer end needed a 
fancy device called a modem, which you 
rented from the phone company at $200 
per month or so. The coupler was legal 
only because it didn't have any electrical 
connection to the phone system. Every- 
one knew that if you hooked up a gadget 
directly to the phone system, you could 
be arrested for interfering with the phone 
company. 


Things Have Changed a Bit 

We've gotten a few more options since 
then: 300 bps paused briefly at 600 bps 
(anyone else remember the PMMI 5-100 
modem board?), and it went all the way 
to 1200 bps for quite a while. Then came 
2400 bps for most of the world. Here's a 
trivia question for extra credit: What's 
the weirdest speed szil available on Unix 
systems? (You'll find the answer at the 
end of the column.) 

A company called Telebit came out 
with a proprietary system called Packet- 
ized Ensemble Protocol, which allowed 
bidirectional, error-corrected dial-up 
operation at a maximum effective rate of 
around 18,000 bps. Proprietary systems 
generally don't work well in thc global 
realm of telecommunications, but Telebit 
did two things right in its marketing 
plan. First, it embedded the Unix UUCP 
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^g" protocol into the modem's firm- 
ware, so that the modem itself could ef- 
fectively run UUCP without adding to 
the computer's CPU overhead. Second, 
the company offered its TrailBlazer 
modems to any registered site on Usenet 
for half price. 

When you're shipping tens of mega- 
bytes of data per month, anything that 
will cut down your phone bill by a factor 
of 5 to 10 is worth taking a look at. Once 
some larger sites got TrailBlazer mo- 
dems to exchange data with each other, 
everyone whose computer talked to 
theirs wanted one, and the effect snow- 
balled. While certainly not Ethernet 
speed at just over 1 kilobyte per second, 
Telebit's modems deliver enough reliable 
performance to make them a de facto 
standard at Unix sites. A new model, the 
T2500, supports V.32 9600-bps trans- 
fers as well as the lower speeds. 


A Unix Daemon 

Marx Brothers fans will recall Chico in 
A Day at the Races calling, “Getty ice 
cream!” I have had to scream at the Unix 
getty daemon ever since I got my Telebit 
modem because of the interaction be- 
tween the intelligent modem, the gosh- 
darn getty (for ‘get tty,” where "tty" is 
short for teletypewriter), and the silly 
serial port. 

In the old days, ports were hard-wired 
to one speed, so to change data transfer 
rates, you had to open up the computer 
and move a jumper. We dreamed of soft- 
ware-programmable serial chips. Now 
that they're here, there are problems. 

The getty daemon attempts to con- 
nect with a terminal, sets the data trans- 
fer rate and other line parameters, and 
invokes the login command if every- 
thing goes well. 

Theoretically, getty expects one of 
two types of operation. The first, and 
simplest, is a fixed data transfer rate, 
such as when you plug in a hard-wired 
terminal at 9600 bps. You set up the 


fete /inittab file to say something like 
this: 


SE1b:23:respawn:/etc/getty 
ttylb m 


and that's all. This continuously re- 
spawns (restarts) the getty daemon on 
your / dev/ ttylb port, assuming an ini- 
tial line speed of m, which can be looked 
up in the file /ete/gettydefs. On my 
system, m corresponds to 9600 (and, yes, 
you can put “9600” into the inittabd file 
instead of m, but you need an entry in 
gettydefs to match). If the line begin- 
ning with n in gettydefs also ends with 


Unix telecommunications 
have come a long way since 
the days of teletypewriters 
. Or have they? 
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an m, getty will always keep the line at 
9600 bps. 


Changing the Rate 

This relates to getty's rudimentary line- 
speed changing ability. When a break 
"character" (actually, holding the line 
low for 200 milliseconds) is received 
while getty is reading the input port, 
getty assumes that the person on the 
other end is signaling that the line speed 
is incorrect, In that case, getty will look 
at the end of the corresponding input line 
to see what data transfer rate to try next. 
This is confusing, so ll give an exam- 
ple. The inittab line reads as follows: 


SElc:23: respawn: /etc/ getty 
ttyle 2 


That leads getty to the entry in getty- 
defs beginning with the number 2, 
which looks something like this: 


2 # B1200 HUPCL OFOST ECHOE # 
B1200 SANE IXANY #\r\nlogin: #3 


This sets the line speed on port /dev 
] tty1c to 1200 bps (on most machines). 


If a break is received, getty examines 
the 3 at the end of this entry, which looks 
almost the same except that it sets the 
line to 2400 bps. At the end of shar entry 
is one that tries 300 bps, which then 
brings us back to 1200. Thus, by contin- 
ually sending breaks, you cycle getty 
(and the port) from 2400 to 1200 to 300 
and back to 2400 bps. 


Problems 

The whole operation of cycling through 
data transfer rates is necessary because 
multispeed modems are capable of an- 
swering at any of these speeds. The prob- 
lem arises because Telebit modems are 
very configurable, with over 100 regis- 
ters that can be set. The modem itself can 
detect the incoming data transfer rate. 
However, it looks for the character a 
rather than a break. So it 1s possible that 
getty and Telebit can conflict with each 
other while cach one searches for thc 
correct data transfer rate. 

Fortunately, there 1s a Telebit option 
to lock the interface at any desired speed 
(19,200 bps is generally used). In this 
way, getty can also be set to that speed, 
and data will flow between the modems 


at any speed the modems find palatable. 
Unfortunately, the problem doesn't stop 
there, because calls coming in at low 
speeds will sometimes find themselves 
talking to the modem at 2400 bps and to 
the computer at another data transfer rate 
altogether. Judging by some of the traffic 
on Usenet, it's not only BYTE columnists 
who have this problem. 

Another problem with the classic ver- 
sion of getty is that it must be shut down 
for you to be able to dial out on the port. 
One widely distributed solution for this 
problem is uugetty, a serial-port moni- 
tor designed for working with modems. 
The uugetty replacement works with 
the UUCP programs to shut off the get- 
ty-type port monitoring for incoming 
signals when there is an outgoing call. It 
also creates a lock to prevent more than 
one UUCP activity at the same time. 
Unfortunately, uugetty's problems of 
configuration and the data transfer rate 
switching are the same as with getty. A 
typical uugetty entry in the inittab 
looks like this: 


SE1d:23:respawn: /usr/ 11b/ 
uucp/uugetty -t 60 tty1C TB19200 


HERE'S YOUR 


AFP-TO-NFS GATEWAY 

| | e 
Announcing Helios' EtherShare" 2.0, our 
enhanced Mac/Unix file server that's fully 
System 7.0 compatible. It's the one, remem- | 
ber, that lets you do system administration 
from any Macintosh on your network. 
Now anyone running any of the standard 
flavors of DEC Ultrix, Sony NEWS OS, AIX 
RS-6000 or Sun OS can take advantage of 
these newly added features: 


@ AFP-to-NFS Gateway 
« Easy Macintosh system administration 
æ [ntegrated Unix mail and terminal services 
« Enhanced file and printing accounting systems 
« Printer load balancing, including unlimited 
spooling queues 
.. All for about $100 per session! 


What used to be extra-cost options are now 
standard in EtherShare 2.0. These include 
File, Print, Mail, and Apple-Talk" Phase II. 
And now we're including Helios Terminal 
with VT10O and VT320 emulation along 
with our Unix terminal services program. 


Two new options are also available: 
AppleTalk Tunnel and a Developers’ Toolkit 
with sample source code. 

We've prepared a full e-mail package 
of information about EtherShare 2.0 for you. 


Just dial up our CompuServe” number 
74730, 1004 and we'll get it to you. 


Contact our National Sales Manager, Paul Lucero 
at 998 West Lynn Way, Suite 4, Cupertino, CA 95014, 
Phone 408-255-2503; AppleLink: Helios, USA: or 
send him e-mail on Internet: lucero@apple.com. 
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Notice that I have used a -t option to 
time-out the line after 60 seconds (in this 
example) of inactivity; this prevents un- 
successful log-ins from holding onto the 
modem. I also used a special gettydefs 
entry for my Telebit modem fixed at 
19,200 (between the modem and the 


port): 


TB19200#4 B19200 HUPCL OPOST 
ONLCR TAB3 BRKINT IGNPAR IXON 
IXANY ISTRIP ECHO ECHOE ECHOK 
ICANON ISIG CS8 CREAD # B19200 
HUPCL OPOST GNLCR TAB3 BRKINT 
IGNPAR IXON IXANY ISTRIP ECHO 
ECHOE ECHOK ICANON [SIG CS8 
CREAD #\r\nTelebit login: 
#TB19200 


Many modern versions of getty have 
the bidirectional and locking facilities of 
uugetty built in. But neither one has 
kept up with progress at the hardware 
level. 

As usual, where corporate America 
fails, individual initiative may provide 
the answer. I'm about to test the “getty 
kit" released to Usenet by Paul Sutcliffe 
Jr. (devon! paul) a while back. (You can 
also get it from BIX or Demolink.) It not 
only can detect data transfer rate changes 
by reading a carriage return (a bit more 
intuitive than the break), but also can 
automatically read the data transfer rate 
from Telebit status messages. It has de- 
bugging and logging. It can even be pro- 
grammed with an expect-send sequence, 
as you've come to know and love in 
UUCP. 

So why isn't the "getty kit" installed 
already? Well, for one thing, this is one 
time that I want to read a// the documen- 
tation first (getty is a rather important 
program, and I'd hate to mess something 
up). And second, what would I have to 
write about if everything worked per- 
fectly all the time? 


Epilogue 
The days of getty are numbered. Unix 
System V release 4.0 has replaced getty 
and uugetty with the single program 
ttymon and gettydefs with ttydefs. 
SVR4 has an entire multilayered port 
management system. Without SVR4's 
system administration menu, you need an 
advanced degrec to configure all this 
stuff. But progress isn't entirely fault- 
ridden; the new port management system 
is more configurable, produces an amaz- 
ing variety of reports, and might even 
work. 

Trivia answer: Well before modern- 
day letter-quality output devices like the 
daisy-wheel printer (whoops, sorry, | 


mean laser printer), what did people do 
for fancy troff output? It seems that 
someone came up with a way, involving 
solenoids, code translation tables, and 
other kludges, to hook up an IBM Selec- 
tric typewriter to a computer. Based on 
the maximum speed the Selectric could 
run without turning its insides into a 
molten mass of pot metal, the interface 
was rated at 134.5 bps. Check your 
| etc] gettydefs file for evidence of this 
archaic nonsensc. @ 
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David Fiedler has been a consultant and 
writer on Unix topics for over a decade 
and has started several Unix publica- 
tions. His company, InfoPro Systems, 
produces corporate image and marketing 
videos for high-tech firms. You can reach 
him on BIX as "Fiedler. " 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


PC WON'T BOOT? THEN JUST 
KICKSTART IT! 


Don't replace your motherboard, don't call senice, use 
ckStari 2". When serious hardware probtems occur, 

nothing gets you up and running as fast. KickStart 2 meas- 

ures power within 2 595 on ali four voltages, 

Power-On Self-Test (POST) fallure codes. and features on- 

board ROM-based diagnostics allowing you to delermine 

and remedy the problem quickly, easily, and inexpensively! 


Built-in sería! and parallel VO alfews for testing via modem, 
or simply fogging results to a remote terminal, printer or 

laptop. You can configure your own lest roulines and store 
Ihem in KickStart 2's battery backed-up CMOS saving 


valuable setup lime. Includes serial and parallel loopback 
lugs and Landmark JumpStart "AT ROM BIOS for testing 
$ that don t issue POST codes. KickStant 2 fests your 
system regardless of Q/S (even UNIX). 


ing system problems a breeze. Tests all CPUs, math chips. » On-board switches, LEDs, and digital displays allow cam- 


at] memory, floppy, fixed and non-standard disk drives, 
standardnon-standard pnntars, system board, vidéo, 
communication parts and all keyboards. Ublities include 


low-level reformat, log bad sectors, edil bad sector table; 
Ihe partition eddor allows you ta set up multiple partitions: 
back-up program transfers hard disk image on unformal- 


ted floppies and allows lor restore after reformat. 


Ideal for UNIX and other operama ayain, the self- 
booting version doesn't require DOS, The manual offers 


troubleshooting tips 10 the component level. Also available 
in à complete Kit including, all CPU specific software, dual 


size Papey POET software, and PC/ 
XT & AT ROM POSTs. Nol copy gre 
ed. CALL FOR CURRENT PRICING. 


"Service Diagnostics: The Kil is a 
technicians dream, with all the tools 
ee fo accurately analyze all 
phases of computer operations... if is 
well worth its performance potential.“ 
Bil! OBnen, PC Magazine 
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KickStart 2 is the utimale SECURITY CARD too! With both 
supervisor and user levels of password protection, you can 
prevent unauthorized use of your PC and accidental run- 
ning of desirucire tests. CALL FOR CURRENT PRICING. 


Ask about our other diagnostic products: 
«PC Probe - Diagnostics, Utilities & more 

* PC Probe Jr. - No fancy package, save $$$ 
* KickStarl 1 - Low cost debugger 

* Afigolt - The 5 minule floppy solutian 
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JMF” for your Apple Macintosh? combines 
classical statistics with today's most dynamic 
praphics...to give you a way to discover more, 
interact more, and understand more about your 
hard-earned data. 


Version 2 Now Available. 


New tools in JMP include quality control charts, 
nonlinear regression, multiple comparisons, - 
multivariate analysis of variance with repeated 
measures, random effects, and power calcula- Free Demo Disk. Just Call Today. 
l and! : , ‘ 
tions. Al} easy to use...and to understand! For details about JMP, including a free 


Yours from SAS Institute Inc., the most demo disk, give our JMP Sales Team a call 
respected name in data analysis software. at 919-677-8000. Or write us at: 


SAS es 
Attention: JMIP sales 
SAS Campus Drive 


See” from the University of New Mexico 
CIRT Newsletter, June 1990 
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BEYOND DOS 


CLASS CONFLICT 


indows 3.0 is hot, and so is 
object-oriented programming 
in C ++. What could be hot- 
ter than the combination of 
developing Windows applica- 
tions in C++? Use C++ to organize 
and encapsulate the complexity of Win- 
dows. Get access to the power of Win- 
dows without the pain. It sounds great in 
theory, but in practice... 

The problem is that Windows is really 
complicated. Its application program- 
ming interface (API) includes more than 
500 functions and defines more than 200 
messages that a window may need to re- 
spond to. Thus, it’s not easy to just casu- 
ally whip up a hierarchy of C + + classes 
to simplify Windows development. Still, 
several software tool developers are mar- 
keting or are about to market a library of 
C++ classes for developing Windows 
applications. 

At this time, none of the C++ class 
libraries I have seen for Windows devel- 
opment are fully satisfactory. This isn’t 
surprising. The market for such products 
is only now emerging. 

Part of the problem lies in the fun- 
damental mismatch between C++ and 
Windows: Their programming models 
are incompatible. The natural C++ im- 
plementation of Windows functionality 
is, in fact, effectively impossible. 


The Message Dilemma 

Let me explain that dire pronouncement. 
Every window in Windows belongs to a 
class. The behavior of members of the 
class is defined by the window procedure 
associated with the class. Simplifying it 
slightly, when Windows is running, it 
sends messages to a window by calling 
that window's class procedure, passing it 
four parameters. 

The basic task of a window's class pro- 
cedure in C is to identify the message it 
has been sent, to process the message, 
and to return control to its caller. Strictly 
speaking, all window class procedures 
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must be able to process all possible Win- 
dows messages. As a practical matter, a 
window class will provide customized 
processing for a limited subset of all pos- 
sible messages and wil] pass the remain- 
ing messages to a predefined Windows 
function, DefWndProc, which provides 
default processing for whatever message 
it receives. 

The natural approach when creating a 
C++ class to encapsulate this behavior 
is to define a function (method) corre- 
sponding to each message that the class 
must understand. Thus, a class derived 
from that class would redefine only the 
functions corresponding to the messages 
destined to get special processing. 

Unfortunately, this approach is ruled 


Windows and C++ 
should be a natural match. 
Why aren't they? 


out immediately by the fact that there are 
65,536 possible 16-bit message values, 
and there would have to be 65,536 dis- 
tinct functions in thc base class. If the 
definition of each function required as 
few as 50 characters, the class definition 
alone would require 32 megabytes. It 
would exceed the capability of any C 4- 4- 
compiler I am aware of and would, in amy 
case, take unconscionably long to com- 
pile. Thus, the natural implementation is 
impossible as a practical] matter. 

Having ruled out this solution, one 
possibility is to simply reproduce the un- 
derlying Windows approach by deriving 
C++ classes that can, when necessary, 
override an ancestral DispatchMessage 
function. This is the approach taken by 
Genesis Development's Tier C++ class 
library. As Genesis puts it, "You receive 
unaltered MS Windows messages in the 
same way you would see them in a C win- 
dows application." It is clean, but it es- 
sentially leaves the programmer back at 
the underlying Windows level. The pro- 
grammer has to know which messages to 
process and which not to process, and 
must become familiar with the specific 
meanings of the parameters associated 
with the messages to be processed. 

I don't find such an approach unconge- 
nial, but I’ve spent six years developing 
Windows applications in C, and I have a 
firm grasp of what messages are flying 
back and forth and an understanding of 
what they signify. Still, I ask myself, if 
all that's been done is to barely disguise 
Windows window class procedures, has 
anything significant been accomplished? 


À Compromise Solution 

An alternative approach, which is more 
or less the one taken by both ImageSoft's 
CommonView and CNS's C+ T / Views, 
is to compromise between these two ex- 
tremes. This middle ground involves de- 
fining special functions associated with 
the messages most commonly requiring 
window-specific processing and giving 
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the programmer an escape hatch to get at 
the underlying messages. That way, you 
can provide customized methods for 
those messages that do not have their own 
specific methods in the base class. 

Implementations of this approach per- 
form some preprocessing (e.g., of mes- 
sage parameters) before calling the func- 
tion associated with the message, and 
they may also do some cleaning up after 
the function returns. The net result is 
that they hide some of Windows’ com- 
plexity and make the message function 
more abstract and easier to understand. 

An advantage of this approach ts that it 
hides details of the underlying message 
traffic and can present a higher level of 
abstraction to the programmer, making 
the system easier to learn. Also, if the 
abstractions are well chosen, Windows, 
OS/2 Presentation Manager, Motif, 
Open Look, Macintosh, and other GUIs 
can be made to look alike. Thus, theoret- 
ically, you could port a C++ program 
written for one GUI to another one by 
swapping in a new implementation of the 
C++ class library and recompiling. 

In practice, it's not so easy. Windows 
predefines over 200 system messages. 
The rest of the possible message values 
are reserved either for additional system 
messages or for programmer-definable 
messages. Of the system messages, some 
30 or 40 merit special treatment in indi- 
vidual functions. That leaves over 100 
messages that would have to be handled 
by a programmer-coded dispatcher at the 
underlying Windows message level. 

As long as the programmer sticks to 
the predigested messages, application de- 
velopment is simplified. When the pre- 
defined functions do not meet the devel- 
oper’s needs, however, there is a double 
problem. First, the developer must learn 
enough about the Windows API to see if 
the underlying message traffic contains 
information that can meet the needs. 
Second, the developer must learn how to 
drop down to the message level and write 
the appropriate code. 

Unfortunately, in the implementations 
of both CommonView and C+ +/ Views, 
this is nowhere near as straightforward 
as it sounds. Neither one makes it easy to 
access the underlying messages. This is 
intentional. Both programs try to provide 
an abstract interface at the C++ level 
that can serve for multiple GUI environ- 
ments. Code that accesses the GUI-spe- 
cific message flow will lose portability. 

In effect, both C+ +/ Views and Com- 
monV iew set up formidable obstacles to 
prevent developers from gaining easy ac- 
cess to the full range of Windows' capa- 
bilities. As a theoretician, I understand 
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their motivation. Ás a practical devel- 
oper, I resent it mightily. If I am imple- 
menting a Windows application, I want 
all of Windows' power available. If I de- 
cide to produce code that is not portable 
to other GUIs, I don't want to have to 
fight with my tools in order to do so. 

It seems clear in view of thc foregoing 
that about the best that can be expected 
from a set of C++ classes for Windows 
in this connection is an implementation 
that provides explicit support for pro- 
cessing the most common messages and 
requires detailed knowledge of Windows 
to process the remaining messages. That 
still leaves a problem: How does the pro- 
grammer get at the remaining messages? 

Ordinarily, in a C++ class definition 
there is no great difference between a 
member function that overrides an inher- 
ited function and a member function that 
has no earlier ancestors. Thus, ina C - - 
class library for Windows, there should 
be no significant difference between the 
definition of a function that overrides an 
inherited message-handling function and 
a function for handling a message that 
isn't handled by an ancestor class. 

I want to be ablc to write something 
like the following because it is the most 
natural from the standpoint of C++ pro- 
gramming: 


class clMyWindow : public clWindow 


| | Override ancestral processing 
] | of message WM_XXXX 

WORD WM, xxxx..Metnod() ; 

/ | Handle message WM_ABCD not 

| | handled by ancestors 

WORD WM_abed_Method() ; 


, 


But this is impossible as it stands, be- 
cause there is nothing to link WM, abcd 
_Method with the Windows message 
WM_ABCD, and it has already been shown 
that predefining functions for al! mes- 
sape values is impracticable. 

The next best thing would be to devise 
(magically, because I don't know how 
else to do it) a preprocessor macro or a 
modification to C++ that would allow 
something like the following: 


class clMyWindow : public clWindow 


{ 

/ / Handle message WM_ABCDof 

| |} category WINDOWS_MESSAGE 
HANDLE. MESSAGE( WINDOWS_ MESSAGE, 
WM_ABCD, WM_abed_Method( ) ) ; 


The advantage of a magical incanta- 
tion like the above is that it gathers all the 


information together in one place rather 
than requiring it to be scattered among 
routines that are not obviously related to 
one another. 

It is clear enough what the code ulti- 
mately generated by this magic has todo. 
For each message category (€.g., WIN- 
DOWS_MESSAGE in the above), .sct up a 
static lookup table containing message/ 
function correspondences. When a mes- 
sage of category WINDOWS, MESSAGE ar- 
rives at the C++ object, search for the 
message value in the lookup table and ex- 
ecute the corresponding (possibly vir- 
tual) function. If the message value is not 
in the lookup table, pass it up to the im- 
mediate ancestor of the class and repeat 
the process. 

This programming construct could be 
used in two more situations in almost 
every Windows application: processing 
menu selections and processing data-en- 
try Field numbers in dialog box windows. 
In fact, a construct like this is even more 
valuable in these two contexts because 
there is no such thing as "the most com- 
monly processed menu item numbers" or 
"the most commonly processed data-en- 
try field numbers." Thus, there is no way 
to predefine functions corresponding to 
menu selections or data-entry ficlds as it 
is possible to predefine functions corre- 
sponding to Windows messages. 

As a matter of fact, C + +/ Views uses 
an approximation of this technique for 
menu processing, and both C + +/ Views 
and CommonView use it for data-entry 
field processing. These class libraries do 
not, however, magically create the mes- 
sage/function lookup table statically at 
compile time, as I have suggested. Both 
of them require the programmer to build 
the required table indirectly at execution 
time, so coding is required in addition to 
simply defining the appropriate mes- 
sage-processing functions. I find the 
process rather awkward. 

This difficulty is not the only one that 
stands in the way of developing a C++ 
class library suitable for developing Win- 
dows applications, but it's deeply perva- 
sive. I suspect that al] Windows C++ 
class libraries will remain vaguely (or 
not so vaguely) unsatisfactory until a 
concise solution appears. 8 


Louis J. Cutrona Jr. is president of Xian 
Corp. , which provides software tools and 
consulting services for Windows and 
OS/2 Presentation Manager. You can 
reach him on BIX as “Icutrona.” 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


DON CRABB 


MAC REALITIES 


irtual reality is real. Although 

that sounds like an oxymoron, 

it’s the case if you have a Mac 

that has Virtus WalkThrough. 

What is virtual reality? I can 
best describe it by showing how this pro- 
gram handles it. In WalkThrough’s case, 
the whole point is to view the design 
ideas of another person without resorting 
to a physical model. It lets you climb 
over, get inside, and look underneath any 
object, building, vehicle, appliance, or 
whatever that can be modeled in three di- 
mensions on a computer screen. It's best 
uscd by architects, engineers, and dc- 
signers who are conceptualizing a new 
building and want to walk through the 
plan before committing to thc construc- 
tion of an expensive physical model. 

But can't you do that with any CAD 
program? No, you can't. CAD software 
excels at the precise design of actual ob- 
jects in two- and three-dimensional 
space. Want a wall that's 11'^ feet long? 
No problem. With Claris CAD or Auto- 
CAD, you can do that easily. Want to 
walk through a 3-D model that you just 
created and look around for further de- 
sign ideas? No way. 

Although other programs let you take 
a fixed-path walk-through of a design, 
they don't let you specify the exact path 
` you want to take while modifying it on 
the fly. That gives WalkThrough a real 
advantage in this game of virtual reali- 
ties. Point and click ts all you need to do 
to walk through a model. 

WalkThrough functions as a kind of 
CAD appetizer, if you will. The time to 
use it is in the thinking/planning/doo- 
dling/conceptualizing stage of the design 
process—not when you're cranking out 
building dimensions for a civil engineer 
to check for load and bearing stresses. 
As such, WalkThrough is not a replace- 
ment for a 3-D CAD program. Instead, it 
makes the CAD application more effi- 
cient by helping you get a clear design in 
mind before committing it to a CAD 
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model. To help in that process, Walk- 
Through can export any of its files in the 
DXF format common to 3-D solids mod- 
eling. If you need other formats, you can 
use a graphics format translator (Claris 
sells one}. 

WalkThrough's own files are amaz- 
ingly small. The sample file you see dis- 
played in the screen shot is only 14 kilo- 
bytes in size (of which only slightly more 
than 7000 bytes are actually in use). 
Compare that to an 8-bit PIC animation 
File (e.g.. one created by MacroMind Di- 
rector) that animates the same sequence, 
where you'd be using over 100 mega- 
hytes, maybe as high as 200 MB. Walk- 
Through performs its apparent file size 
reduction magic by not actually storing 
an animation—the file contains only the 
information WalkThrough needs to draw 
images that let you walk through your 
design. 

This means that WalkThrough designs 
aren't photo-realistic. You can easily see 
jaggies and similar display artifacts, but 
that's not the point of the product. The 
point is speed and performance. To walk 
through a drawing takes seconds, not the 
minutes (or hours!) it might take to walk 
through a 24-bit photo-realistic PICT 
file. Still, WalkThrough supports 24-bit 
color, if you need it. It can also handle 
translucent surfaces (e.g., windows or 
water). 

The program supports Design View 
(2-D) and Walk View (3-D) modes. In 
the Design View mode, you get good pla- 
nar and 2-D solids tools for creating your 
designs. Walk View lets you control the 
3-D color display and walk-through of 
your design. 

Although this view modality might 
seem to get in the way of designing, it 
doesn't, since you can switch between 
both views dynamically. If you have a 
large monitor (a must for design work, 
anyway), you'll have plenty of room to 
display the Tool palette, Design View, 
and Walk View. 


Since users of WaikThrough will most 
likely be those who have already estab- 
lished some rapport with a 2-D or 3-D 
CAD program, Virtus wisely chose to 
usc tool and usage metaphors from such 
CAD programs. The Tool palette makes 
it easy to create layers in your design and 
to manipulate those layers. Even fiddling 
with the planar primitives and geometric 
solids is about as easy as it gets. Al- 
though I'm no design pro, I was able to 
get the hang of WalkThrough just by 
fooling around with the sample models. I 
resorted to the excellent manual on only 


Virtual reality, 
tracking files, 

and making your setup 
compatible 

with System 7.0 
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a few niggling points. 

WalkThrough is a unique bit of soft- 
ware that uses the Mac's mature GUI to 
great advantage. I hope that Virtus takes 
advantage of System 7.0 features in its 
next release. Imagine how cool it would 
be to have your WalkThrough document 
hot-linked to your 3-D solids modeler 
and to your word processor, so that you 
could fine-tune a design and then prepare 
a report for the client. 


Software of the Month: PipeLine 

If you've been using System 7.0 since 
May 13, you're probably just now getting 
around to using Publish/Subscribe, the 
Interapplication Communication hot- 
link feature. The reason, of course, is 
that software publishers are just now get- 
ting their System 7.0-savvy applications 
to market. 

If you're using Publish/Subscribe, you 
could very well be asking yourself, how 
can I keep all my published and sub- 
scribed files straight? Good question, 
since the System lacks any special fea- 
ture to give you a road map. This is espe- 
cially important since you can have pub- 
lished files subscribed to by multiple 
other files, while other subscribed files 
can be subscribers themselves. This can 
result in a glorious daisy chain that will 
bring your Mac not to ecstasy, but to a 
screeching halt (I know, I've tried it). 

Enter PipeLine, Claris's answer to 
this file-tracking nightmare. PipeLine 
creates charts that look an awful lot like 
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the simplest network charts that Mac- 
Project II can draw (the beauty of shared 
code modules!), each showing all your 
linked documents with all their various 
and sundry interdependencies. Come to 
think of it, that's not at all unlike what a 
network project management chart does. 
But only PipeLine does it automatically 
for all your published and subscribed 
files. 

Pipeline, which will be available 
from Claris sometime early next year, 
shows each document's location, its size, 
and its type. Also, it lets you launch any 
part of any document simply by double- 
clicking on the proper icon in the Pipe- 
Line window. PipeLine then runs the 
necessary applications for updating the 
entire composite document and leaves 
the creating applications launched on 
your screen so you can edit whatever 
parts you need to. Very slick, indeed. 

I want PipeLine now, and so will you 
if you start using the Publish/Subscribe 
feature heavily. 


Tip of the Month 

If you're like me, you've modified your 
Mac to within an inch of its life. Add-on 
accelerator boards, fast 24-bit graphics 
boards, add-on SCSI speedup boards, 
and more of this ilk, plus lots of INITs 
and cdevs to make the add-on hardware 
really cook and give us the Mac exactly 
how we want it. Sadly, if you've run 
Apple's Compatibility Checker Hyper- 
Card stack from the System 7.0 Group or 


Personal Upgrade Kits, you got a rude 
surprise: Many INITs and cdevs don't 
work yet under System 7.0—and some 
may never work. 

Happily, there are some workarounds 
for some of these "problem" extensions. 
Many of the extensions that misbehave 
under System 7.0 are just fine from a 32- 
bit-clean standpoint (usually the biggest 
drawback to System 7.0 compatibility). 
What trips them up is System 7.0's new 
System Folder organization, with its new 
subfolders for Control Panels, Exten- 
sions, Apple Menu Items, and the like. 
Many cdevs, for example, won't work if 
they are placed into the Control Panels 
subfolder. The same is true for many IN- 
ITs when they are placed in the Exten- 
sions subfolder. These happen automati- 
cally when you drag the things into the 
System Folder. The solution is to place 
these offending files at the "root level" 
of the System Folder, where they work 
fine. 

Then it's time to use another feature 
of System 7.0 software, aliasing. Create 
aliases for the INITs and cdevs in your 
Control Panels and Extensions subfold- 
ers. This little trick often saves the day 
by letting the extension find what it needs 
to find, while not upsetting System 7.0's 
predilection for putting stuff where it 
thinks it has to go. M 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. He is also a contributing editor 

for BYTE. He can be contacted on BIX as 
"decrabb." 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


ITEMS DISCUSSED 


System 7.0 
Personal Upgrade Kit.......... $99 
Group Upgrade Kit ........... $349 

Apple Computer, Inc. 

20525 Mariani Ave. 

Cupertino, CA 95014 

(408) 996-1010 
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Virtus WalkThrough 1.03 ... 
Virtus Corp. 

117 Edinburgh S, Suite 204 
Cary, NC 27511 

(919) 467-9700 

fax: (919) 460-4530 

Circle 1152 on Inquiry Card. 
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DAT's DAT 


ecently, I installed two Tecmar 

DataVault digital tape drives to back 
up my company's LAN file servers. 
Since the type of tape required was not 
specified, I bought audio-grade digital 
audiotape cassettes. I've now heard there 
are data-grade DAT cassettes that are 
more reliable when used for backups. So 
far, we haven't had any problems, but 
are we inviting disaster? 


Bob Martinez 
New York, NY 


To get the best advice, I went straight to Tecmar's tech- 
nical-support staff. They said that with continued use of 
an audio-grade cassette, you could encounter read and 
write errors. They have tested and recommend the follow- 
ing data-grade DAT cassettes: the Tecmar 811788, Max- 
ell HS-4/60, JVC R-120, TDK R-120, Denon R-120DT, 
Sony DT-120, and Axia DA-120.—S. W. 


Viruses or Viri? 


I need to learn about computer viruses. Any informa- 

tion you can give me would be greatly appreciated. 
Janessa Overton 
Blue Ridge, GA 


We reviewed several antivirus software packages in “R 
for Safer Data" in the August BYTE. 

For a good technical overview of how a virus func- 
tions and how to prevent infections, I recommend Com- 
puter Viruses: A High Tech Disease by Ralf Burger 
(Abacus Software, 1988, ISBN 1-55755-043-3). 

Another source of information is the National Com- 
puter Security Association (4401-A Connecticut Ave. NW, 
Suite 309, Washington, DC 20008, (202) 364-8252; fax 
(202) 364-1320; BBS (202) 364-1304 or -1305). Members 
of the association receive a bimonthly newsletter and ac- 
cess to the BBS. They can also purchase books that de- 
scribe computer viruses, security procedures, and cop- 
ing with dara disasters. —S. W. 


Keycodes and Security 


I am looking for a specific device that connects a stan- 

dard IBM AT keyboard and the keyboard port. It musi 

translate certain keycodes into nothing (i.e., ignore 

them), a different code, or a sequence of codes. A desir- 

able extra would be the ability to scan security badges. 

The device must respond to four classes of badges, pro- 

ducing different editing actions at each level. 

I need the ability to reprogram the unit (I have 
EPROM programming equipment). I remember reading 
about such a device in BYTE, but I can't track it down. 
Peter Hillary 

Dublin, Ireland 


l wasn't able to find such a gadget anywhere. However, 
Í think there's an easy way to solve your problem. Numer- 


ASK BYTE 


ous magnetic card readers will connect 
to the keyboard as you describe. Nor- 
mally, these are used for reading the 
magnetic stripes on the back of credit 
cards (as in point-of-sale terminals). 

You could easily use one of these for your 
security badge scanner. Simply have 
your security badges magnetically 
striped, or, even better, have your 

users take a personal credit card and use 
that for security access. People aren't 
likely to leave a personal credit card ly- 
ing around. Your xystem software can read the back of 
the card, look it up in a database, and determine the 
user's access level. 

Card-scanner manufacturers often advertise in The 
Buyer's Mart (located in the back of each BYTE) under 
"Bar Code.” You can also contact Vertex Industries (23 
Carol Sr., P.O. Box 996, Clifton, NJ 07014, (201) 777- 
3500; fax (201) 472-0814) or American Magnetics (740 
Watson Center Rd., Carson, CA 90745, (213) 775-8651; 

fax (213) 834-0685). 

The code translation is pretty easy to do in software. 
Keyboard interrupts are fielded by interrupt 9 hexadeci- 
mal in an AT. if you install your own device driver, you 
can trap the keystrokes, come up with replacements, and 

funnel them back into the keystroke buffer. Another 
method is the keyboard inrercept (interrupt 15h, function 
4Fh). Each time you press a key, the BIOS calis this rou- 
tine to handle keyboard remapping. By default it does 
nothing, but you can have it do anything you like. 

—H. E. 


A PC Doing à Mac’s Job 


am a systems engineer for a large data communica- 

tions company. I spend much of my time doing systems 
drawings of large networks and systems overviews. For 
several years, I’ve used a company-owned Mac SE/30 
with a Hewlett-Packard LaserJet IIP printer. 

I recently purchased a 3868X-20 computer, fully 
loaded, to do my design work on. But 1 have been unable 
to find a drawing package for the IBM environment that 
will put out anywhere near the quality of product, or be 
as easy to use, as MacDraw on the Mac. I have tried 
several packages, including XVT Draw, GEM Draw, and 
Applause. I have also tried several CAD programs, but 
all those seemed to be more than I need. Any information 
would be appreciated. 

Donald J. Durden 
Yorba Linda, CA 


MacDraw is one of those unique packages—incredibly 
simple, yet very powerful. You're right; there's nothing 
else quite like it. 

One step up in object-drawing software is the class 
normally used for generating PostScript images. On the 
Mac, that would include Adobe Ilustrator and Aldus 
FreeHand. Your PC (with Windows 3.0) will let you run 
illustrator and CorelDraw. Of the two, I prefer Ilustra- 
tor 's working style, but the PC version of Illustrator is 
hopelessiy behind the times. You may find CoreiDraw to 
your liking. Many people do. 


continued 
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Circle 26 on Inquiry Card. = 
BIOS "5 


The AT BiosKit gives you a complete Bios with 
source code in C you can modify for your own appli- 
| cations! The BiosKit includes a Bios on diskette ready 


for programming Eproms, and includes the utilities | 


you need to Rom the sources Code. The Bios also has 
a Rom Monitor/Debug and Setup. At last you have 
control over the core of your system. Over 380 pages, 


with diskette, $199. The XT BiosKit is only $99. The | 


Intel Wildcard Supplement for the XT BiosKit is 


$49. Software tools: You need MS C and MASM 5.1 


for modifying the Bios. — 

FREE We'll include a free copy of the pocket- 
sized XI-AT Handbook by Choisser and 

Foster with each BiosKit if you mention this ad when 

you order. Of course, this 59.95 value is also available 

by itself. Or buy five or more for only $5.00 each. 


fer 800-462-1042 | 


619-271-9526 


OPRESS 
Annabooks E 


12145 Alta Carmel Ct., Suite 250 
| San Diego, CA 92128 


FAX 619-592.0061 
Money-back guarantee 


New 
E 24-Bit 
"- @ a . : 
wee” : 
E a Color Video 
© ® 

New, affordable video frame grabber Frame 
for IBM computers. ComputerEyes/AT 
includes everything you need to Grabber 

| capture high-resolution 8- or 24-bil 

color (or 8-bit gray scale) images from 
any standard composite or S-video For Under 
source in real time. 

VGA and Supar-VGA compatible. All $ 600. 
popular file formats are supported. 

Cail today for more information and 
free damo disk. 

Other versions available for IBM PC 
and Macintosh from under $250. 

Digital Vision, inc. 

Digi vision, ae. agao Digital Vision 


617) $400 
© order can (800) 346-0090 


C 0 M PUTE 


RE YE 8” 
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Time. 


Circle 96 on Inquiry Card. 


ASK BYTE 
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Before you give up on CAD software, consider some 
of the lighter packages. Generic CADD may do the trick 
for you. If you prefer the pull-down Mac-like interface of 
Windows, you might check out Ashlar's Vellum. This isa 
serious CAD package with an easy interface that 's 
downright fun to use. It does require a math coprocessor, 
so I hope your fully loaded 3865X has a 3875X in it. 
—H. E. 


Not Much of an Upgrade 


ver since installing a hard disk drive in my XT 

clone and switching from WordStar 3.3 to WordStar 
6.0, I’ve been unable to use one of my favorite softwarc 
packages: Hammerlab's Lettrix. With Lettrix loaded, in- 
stead of the printer's carriage doing its usual resct be- 
fore printing, my Panasonic KX-P1080i adds garbage to 
the first line of what it prints. I'm assuming it’s Word- 
Star 6.0 that Lettrix is incompatible with. However, 
WordStar's technical-support service has been unable 
to help me solve the problem. Hammerlab says that it 
hasn't updated Lettrix since 1986 and does not plan to 
do so. 

Is there anything I can do to make Lettrix function 
with WordStar 6.0? Will another product function well 
it? I'd like something that can do some of the morc ex- 
otic things Lettrix does (e.g., Greek, Hebrew, and Cyril- 
lic alphabets), but I’m mostly concerned with the capa- 
bility of printing things like "high and wide" letters and 
footnotes. 

Christopher Kennedy 
Villa Alemana, Chile 


Bit-map font-generation software like Lettrix has always 
been a popular add-on for word processors, and it’s a 
shame when you have to give up an old favorite. In this 
case, however, you may have to. 

I called WordStar International about your problem, 
and it had one suggestion. Sometimes a printer has more 
than one emulation. It's possible that Lettrix is running 
the printer in one emulation, and WordStar 6.0 is running 
in the other. See if you can tell WordStar to use another 
emulation. 

If that fails, you have no choice but to scrap Lettrix 
and try something else. Try LaserTwin and SuperFonts 
from Editor's Choice Software ((206) 243-7496). La- 
serTwin gives your Panasonic printer LaserJet emulation, 
and SuperFonts gives you a font capability similar to 
that of Lettrix. To get the Greek and Hebrew fonts, you 
may need the company's TurboFonts package. —H. E. 


Sticky Labels Are a Pain 


e are a small nonprofit educational corporation 
with a mailing problem. Printing labels on our 
Epson dot-matrix printer, peeling them off, and apply- 
ing them to envelopes is a cumbersome, time-consuming 
chore. Our mailing volume, about 2500 pieces two or 
three times a year, doesn't justify buying a $5000 enve- 
lope printer. Are you aware of any low-cost printing de- 
vices for addressing size 10 envelopes? 
Robert W, Pomeroy 
Cornish, ME 


ASK BYTE 


The obvious alternative is an inexpensive laser printer, 
but they have two problems; The paper trays won't hold 
huge stacks of envelopes, and most laser printers don't 
feed envelopes reliably. I've owned several laser printers 
that seemed to take great pride in shredding anything re- 
motely resembling an envelape. 

Two printers devoted to addressing envelopes and 
postcards have recently been introduced. The Address- 
Writer is a $595 dot-matrix printer that can hold up to 
100 envelopes or 250 postcards and can handle a variety 
of sizes. There are both Mac and PC versions. [t is 
available from CoStar (22 Bridge St., Greenwich, CT 
06830. (800) 426-7827; fax (800) 388-4888). 

Address Express is an ink-jet printer for labels, enve- 
lopes, and postcards. It costs $1195. It is designed for use 
with PC or Mac networks, A wide variety of Hewlett- 
Packard-compatible soft fonts or Adobe and TrueType 
fonts are supported. Address Express is available from 
Tidemark (39899 Balantine Dr.. Suite 320, Newark, CA 
94560, (415) 490-5583; fax (415) 490-4047). 

The least expensive way Io address your mailings is to 
use a mailing service with the Cheshire labels process. 
Basically, you print your mailing list on wide pin-feed 
computer paper, four or five addresses across. The mail- 
ing service uses a special machine that cuts the paper 
into labels, applies glue, and sticks them to your enve- 
lopes. The whole process is cheap (a few cents per 
label), and you can use your trusty old wide-carriage 
Epson printer. The mailing service you choose can fill 
you in on the details. 

Another possibility is sending your mailing list to a 
service in electronic format. Many services have one of 
those fancy envelope printers, or they can formar and 
print your list for Cheshire labeling. Either wav, for the 
volumes you ‘re concerned with, a mailing service may 
be the way to go. —H. E. 


Sounding Off 


( ould you tell me where I can find a sound board to 
v— install in my computer? 
Pcdro Nuno Santos 


Mafra, Portugai 


Two of the most widely used sound boards are Brown- 
Kagh ‘s Sound Blaster Pro and the Ad Lib Gold. Either 
board will let you make some sound impressions. Con- 
tact information for these two companies is listed below. 


Brown-Wagh Publishing 
130-D Knowles Dr. 

Los Gatos, CA 95030 
(800) 451-0900 

(408) 378-3838 

fax: (408) 378-3577 


Ad Lib, Inc. 
220 Grande Allee E, Suite 960 
Quebec City, Quebec, 
Canada GIR 2J1 
(800) 463-2686 
(448) 529-9676 
fax: (418) 529-1159 
—5.W.m 


Circle 105 on Inquiry Card (RESELLERS: 106). 


ECLIN CONNECT. 


IF YOU DON'T THINK IT'S THE EASIEST FULL FUNCTION 
COMMMUNICATIONS PROGRAM YOU'VE EVER USED, 
WE'LL GIVE YOU A FULL REFUND! 


ECLIN CONNECT establishes a new — * “Petnr-and-shoot” interface wizh 
standard in easy-10-use communica- comprehensive mouse support 


tions software. lt allows users of any. ' ae w » e^ 


experience level to communicate with — or dick space 
on-line services, bulletin boards and n= dutegneted Usage Record includes 
other PCs ~ without cryptic menus, 

technical jargon or complex keystrokes. 


calls, file transfers (with file- 


names) and wer comments 
u Plain English seript commandi 
ECLIN CONNECT’s outstanding user paar cae aA 
interface, superb on-line help and 
solid performance make it the best 
choice for general purpose telecom- 
munications. New Version 2.0! 


ORDER TODAY! 
Call: (609) 393-0577 
Fax: (409) 393-1990 


Via, MASTERCARD, Crick on COD acciri 


ECLIN !2X5ueSteet 


TECHNOLOGY Trenton, NJ 08007 


scrips errors during playback 


n Script Recorder creates reliable 
seripts shat don't need editing 


a Built-in text editor 


a Amodem, Ymodem, Zmodem 
ana other popular protocol 


a COMI to COM4 and 16550 | 
UART support 


a Free technical support and 
30-day money back guaninter 
a For IBM PCicompatibles 


Remains In Place while you use your computer. 
Avolds Costly Repairs. Protects delicate electronics 
from dust, spills, smoke, ashes, staples. 

Soft, Flexible, retains normal keyboard feel. 
Washable, Durable High-Tech Polymer lasts years. 
Hundreds of Models. SafeSkin is available for most 
PCs, laptops, workstations and clone keyboards. 
Office» Home»Factory«Classroom Laboratory 
List Price $29.95. Please call or write for free color 
brochure. Dealer inquiries encouraged. 


fSafeSkini 


KEYBOARD PROTECTOR 


Merritt Computer Products, inc. 
5565 Red Bird Center Dr., Suite 150 » Dallas, Texas 75237 
[214] 339-0753 = FAX (214] 339-1313 
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2 parallel, 
2 serial, 1 board 


Quatech DSDP-402 for PC-AT 
has two parallel ports, and two 
serial ports for any combina- 
tion of RS-232, 422, and 485 
communication. DSDP-100, 
two parallel and two R5-232 
ports, available at lower cost. 
For order into, call: 


1-800-553-1170 


EJ QUATECH 
662 Wolf Ledges Parkway, Akron. OH 4431] 
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Synchronous 
Communication 
Boards for AT 


Quatech synchronous/ 
asynchronous serial boards for 
PC-AT and compatibles support 
R5-232, RS-422, and RS-485 
communication. 
Call for our free 
PC Interface Handbook: 
1-800-553-1170 


662 Wolf Ledges Parkway, Akron, Oll 44311 
PC-AT and PC are registered 


Circle 243 on Inquiry Card. 


PXB-160 16-BIT 
TRUE PARALLEL. 
DIGITAL I/O 


* Two eight bit ports 

* Latched I/O 

* DMA and [/O Modes 

* Handshakes for 16 Bit I/O Transfer 

* l'rogrammable timer for Interrupt 
or DMA Transfer 

* External interrupt and dala transfer 
request inputs 

» List Price Below $400.00 

Call the Order Line 


1-800-553-1170 


652 Wolf Ledges Parkway, Akron, OH. 44311 
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Eight Serial 
Ports 
One Board 


Quatech's ES-100 provides eight 
R5/232 serial ports in a single AT 
slot. RJ-11 modular connectors. 
16450 UARTS are standard. Optional 


buffered 16550 UARTS. PC-AT, ISA, 
| or EISA compatible. Priced below 
| $500! Quantity Pricing Available! 
| Call for our PC Interface Handbook: 
1-800-553-1170 


662 Wolf Ledges Parkway, Akron, OH +311 


PC-AT is a trademark or 
regislered trademark of IBM Carp. 


Cirele 241 on inquiry Card. 


a Communications] 
Data 
Acquisition 


“PC-AT (ISA) Interfaces” _ 


—- To 


Be s "E © a e w 2 a 
LEUN ep was FEX ra cd aes 


“PS/2 Micro Channel Interfaces” 
i4 QUATECH 
Phone: (216) 434-3154 * FAX: (216) 434-1409 
TELEX: 510-101-2726 


PC-AT, PS/2 and Micrn Channel are 
registered trademarks ed IBM Caerpsisatim 


100KHz - 16 Bit 
Data 
Acquisition 


DAQ-I6!! Complete 16 bit data acquisition 
system on à card! Converts 286/386/ 486 
personal computers into full featured 

high performance data acquisition systems 
for laboratory and plant floor applications. 


652 Wolf Ledges Parkway, Akron, OH 4431] 


To order call 1-800-553-1170 
| PC and Micro Channel are registered trademarks of TBM 


Circle 247 on Inquiry Card. 
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RS-422/RS-485 
Boards for AT, 
Micro Channel 


R3-422/ RS-485 asynchronous 
serial communication boards from 
Quatech available in 1 to 4 ports 


for PC-AT and compatibles and 1 
to 4 ports for PS/2 Micro Channel. 


Call for our free 
PC Interface Handbook: 


1-800-553-1170 


662 Wolf Ledges Parkway, Akron, OH 44311 


PC-AT, Micro Channel, and PS/2 are trade- 
marks or registered trademarks of IBM Corp. 


Circle 242 on Inquiry Card. 


Digital 
I/O Board 


Single-slot Quatech PXB-721 for 
PC-AT has 72 digital I/O lines. 
Connect three choices of data 
acquisition modules. Supports 
Labtech Notebook?! 


Call for our free 
PC [nterface Handbook: 


1-800-553-1170 


tol Wolf Ledge Parkway, Akron, COH 44311 


LabTech Notebook is a trademark of 
[Laboratories Technologies Corp. 


Circle 245 on Inquiry Card. 


Wave Form 
20M EHz - 32K 
$1290 


The WSB-100 Wave Form Synthe- 
sizer Board from Quatech has the 
best set of numbers in the market. 
With speed to 20MHz and a 32K 
memory at 51290, it's making 
waves in more ways than one. The 
WSB-10U is also a star performer 
as a digital pulse/ word generator 
with the optional digital module. 
Call for our free 
PC Interface Handbook 


1-800-553-1170 


Ed GUATECH 
oh? Wolf Ledges Parkway, Akron, OB] 44311 
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PC Systems Handbook 


aN for Selentisis asd Puginoeri 
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Catalog/Tutorial for Scientisty & 
The new 1991 edition of the PC Systems 
Handbook is bigger and better than ever. More 
than Iwice as large as the 1990 edition, it 
includes reference material, "Tech Notes," and 
diagrams as well as the broadest range of 
scientific and engineering products for PCs. 
CyberResearch offers toll-free applications 
engineering and a 30-day satisfaction guarantee 
on all products. Send for your FREE Handbook 
today, or call aur toll-free applications line for 
immediate assistance, 
Tol Free: — 1-600-341-2525 
CT &intl: 203-483-8815 
Fax; 203-483-9024 
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CUSTOM KEYBOARD PRODUCTS 
Improve produclivity and reduce training 
lime by having your software commands color- 
coded and imprinted on your keyboard. 
Custom keys, SnapCap™ Keycaps, custom 
imprinted keytop and keyíront labels, 
templates, plus new macro devices and custom 
keyboards. WordPerfect and 5250 Emulation 
KeyCaps for IBM 101-keyboard; relegendable 
keys for (BM®, Cherry&, Wyse® and 
KeyTronic®; Keytop Label kilis for 
WonlPerfect*, Displayvvrite™, Data Entry and 
language conversions. Call for FREE catalog. 

1-602-634-7515 FAX 612-634-4620 


Order Holline 1-800-937-1337 
Cirele 133 on Inquiry Card 


Free 48B-page full-color catalog describing 
instrumentation hardware and software 
products for personal computers and 
workstations. Application software for data 
analysis and presentation and for collecting 
data using instruments and plug-in boards. 
Features GPIB interfaces, data acquisition 
and DSP boards, driver level software, signal 


conditioning and VX! controllers. 
1-512-794-0100 Fax 512-794-8411 
Circle 202 on Inquiry Card 
ntel Development Too 


WLUSERFEET*E 
vV-ELSEZSTSE UR 


Choosing the right architecture for your 
embedded design is one of the most 
important decisions you face today. For 
successful embedded microcontroller devel- 
opment, Intel offers you a complete line of 
emulators, compilers, debuggers and much 
more for the MCS9-51, MCS®-96, i960™, 
x86, Intel386™, and Intel486™ families of 
Intel architectures. 

Call or write us for your (ree copy of our 
Development Tools Catalog. 

Intel Corporation, Development Tools, 
5200 N.E, Elam Young Parkway, JF1-15, 
Hillsboro, OR 97124. 

1-800-874-6835 ar Fax 503-696-4633 

Circle 151 on Inquiry Card 
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Polaroid CP-Workstation 


m Les | " rm 
loO60nmeaxienxow Inc 
im Geile O | Og y y at | tae 
HOW TO PROTECT YOUR COMPUTER 
And Make IL Last Longer 


FREE, moncy-saving lilerature tells you how 
to protect your computer from power prob- 
lems such as surges, sags, spikes, noise, 
brownouts, blackouts and lightning. These 
power line problems can damage delicate 
equipment and cause loss of valuable data. 
Learn how Best Power Technology's 
uninterruptible power systems,ranging 
from 500 VA to 18 KVA, can protect your 
computer, Canlacl: Best Power Technology, 
Inc.; P.O. Box 280; Necedah, WI 54646. 


(608) 565-7200, ext. 2191 
Toll-free: (800) 356-5794, ext. 2191 
Circle 41 on Inquiry Card 


LS a ) JILL | 
Computer Supplies and Accessories 
at Discount Prices 


Over 4000 Items 
93% of Orders Shipped Same Day 
Many Hard-to-Find Items 
30-Day Return Policy 


A Unique catalog company with a personal 
touch. Circle inquiry number lo receive a free 
100-page Introductory Catalog with special 
offers. Our regular catalog is 228 pages. 


1-313-649-4500 FAX 313-649-2500 
1150 Maplelawn * Troy, MI 48084 


Circle 174 on Inquiry Card 


Polaroid Corporation introduces a new 
product to its family of Circular Polarizer 
Filters for computer monitors, The Polaroid 
CP-Workstation Filter is a high-quality circular 
polarizing glass filter which reduces glare and 
improves contrast. The CP-Workstation filter 
also features a transparent conductive coating 
that reduces up 1o 98% Electromagnetic 
Radiation and eliminates static. 

Polaroid produces a full range of anti- 
glare filters in glass and triacetate to fit most 
monitors. 

Polaroid Corporation, Polarizer Division, 
N2, 1 Upland Road, Norwood, MA 02062 

1-800-225-2770 Fax 617-446-4600 

Circle 251 on Inquiry Card 


Computer Filter 


Open this FREE catalog fram Alpha Products 
to the world of low-cost, high-quality data 
acquisition and control devices, Our catalog 
fealures everything from high speed A/D 
converters to stepper motors to sensors. We 
also provide custom design and systems 
inlegration services. 

Whatever the application, factory, 
laboratory, classroom, office or home, our 
products can do the job. 

Call or write for your FREE color catalog. 

ALPHA PRODUCTS, 303 Linwood 
Avenue, Fairfield, CT 06430 


(203) 259-7713 Fax (203) 254-0169 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART Is a monthly advertising section which enables readers to 
easily locate suppliers by product category. As a unique feature, each BUYER'S 
MART ad includes a Reader Service number lo assist interesled readers in 
requasting information from participating advertisers. 

Effective January 1, 1991. 


RATES: 1 issue—$675 Jissues—$625 6 issues—SG00 12 issues—$525 
Prepayment must accompany each insertion. VISA/MC Accepted. 


AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


ACADEMIC COMPUTING 


ARRAY PROCESSORS 


furnish typewritten copy. Ads can include haadlina (23 characters maximum), des- 
criptive text (250 characters is recommended, bul up to 350 characters can be 
accommodated), plus company nama, address and telephone number, Do not send 
logos or camera-ready artwork. 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For exam- 
pie: November issue closes on September & Send your copy and payment to THE 
BUYER'S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, NH 03458. 
For more information call Joseph Mabe at 603-824-2656. FAX: 603-824-2683 


O BAR CODE 


Transputer Education Kit 
, Professional or hobbyist 


For the student 


Smear’ System Architects 
University A, Provo UT 84604 
(600! SICE (801) 374-2300 FAX (801) 374-2306 


Inquiry 701. 


ACCESSORIES 


Tel/Fax: (302) 655-3800 


Aware Electronics Corp. 
PO. Box 4299, Wilmington, DE 19807 $149.50 


Inquiry 702. 


CUT RIBBON COSTS! 

Rank your printer ribbons quickly and easily. Do all 
carindgs ribbons with just one inker! For crisp, black 
professional print since 1982. You can choose from 3 
modala: ual E-Zee Inker — $39.50 

Electric E-Zee Inkor — $94.50 

Ink Master (Electric) — $189.00 
1000s of satisfied users. Moneyback guarantee. 


BORG INDUSTRIES 
525 MAIN ST, JANESVILLE, LA 50647 
1-800-553-2404 In tA: 319-087-2078 


Inquiry 703. 


KEYBOARD, VIDEO, MOUSE 
Extension with EXTENDER 
Splitting with COMPANION 
Switching with COMMANDER 
Boosts signals up to 500 feet Control up lo 96 PCS 
wih ona keyboard and monitor 


CYBEX CORPORATION 
4B00H Bob Wallace Ava, Huntsville, AL 35805 
Phone 305-534-0001 Faa 205-534-0090 
See our sd on page 228 


Inquiry 704. 


a ee 


Looe Jai OED Cor Pra (740) 
Laser TOO00 2 Meg Meg uppreist — HIMTSOOA 

Desk Jet Desi Pre DXL'EXL 
Rugged viras 


Dat ster Um 
Excroeatdc Pou C1000 (D Gas) sci (E Gare) 
Scarce ADI Bones Sone Duglitera 

38^ a 4B* (2752) 60 1 77° (IT) 

T. E. Dasher & Associates 
4117 Second Aa F. Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 838-4333 


Inquiry 705. 


SCIENTIFIC ACCELERATOR 
25 MegaFLOP Floating Point Anay Processor with 


256K ¢ static memory. cadi 
588 routines from nd PER cs pe rem 


grams. 512x512 FFT 1.18 sacr Singia pilot board with 
zwar: $2 49500 


EIGHTEEN EIGHT LABORATORIES 
1247 Tamarisk, Boulder City, NV 89005 
Tel: 800-886-1119, Fax: 702-294-2611 


Inquiry 706. 
ARTIFICIAL INTELLIGENCE 


NeuralWorks Explorer 
NeuralWorks Explorer is a naura! net tutorial 
thal provides the novice user with a method ol 
leaming noura net theory as well as an environ- 
ment in which to build practical real Ume applica- 
ions such as targeted marketing, stock prediction, 
process control and more. PC and MAC Price £09.00. 
Visa/MC accepted. University discounts available. 


NeuralWare, Inc. 
412-787-8222 


Inquiry 707. 


Software Engineer 


Do Your Own Windows! 
A last a LISP programming environment which takes advantage of 


a LiSP-aears Uri edits, allowing pici, psy and irssnactive Win- 
GOMA cevelopment Sof*wire Engneer sucports DDE, GDI, me tp 
bead, dialog bows ard manus. Share Ergner a priced at 124095 
Raindrop Software Corporation 


E Arapaho, Suite 1:05, Richardson, Texas 75081 
(214) 234-2611 Fax (214) 234-2674 


Inquiry 708. 


| BAR CODE 


LABELING SOFTWARE 
On EPSON, i6M, OKI dot matrix or LaserJet. Flex 
ible dos;gn on one aasy scroan. Any formal/sizo. 
Up to 120 fields/label. 18 text sizes to 3*roadabla 
a! 100. AIAG, MIL-STD, 2015, 128 UPC/EAN, 
Code 38 File input & Scanned 5 
om n! Other programs from $49 30-day 


"Woniimgicn Data Solutions 
H7 A Inga St, Santa Cruz. CA 95060 
(408) 458-9938 (800) 345-4220 


BAR CODE HEADERS 
For PC, XT, AT. & PS/2. Macintosh, and any RS-232 


slot badge readers 30-dmy $$ back. 


Worthington Data Solutions 
417-A Ingalls St, Santa Cou, CA 93000 


(408) 456-9938 | (800) 945-4220 


PORTABLE READER 
Battery-operated, handheld reader with 64K static 
RAM, 2x18 LCD display, 32-key keyboard, Rex 
Time-Ciock. Wand or asar scanner Program 

and data checking through its cwn 
board. Easy dala transier EY RS-232 port or 
3 o -—- Doubles as On-Line Reader 30-day 


Worthington Data Solutions 
417-4 nga T, Sante Cruz, CA 85060 
(408) 458-9934 (600) 345-4220 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 
Add bar codes and big graphics characters to ycur 
program. Print from ANY MS-DOS language. Bar 
codos: UPC, EAN, 2 of 5, MSI, Code 39. Epson, 
Oki, IBM dot matrix tad Up to 12", LaserJet up to 
: prt nol required. $179—$229. 30-day 
Worthington Data Solutlons 
417A Ingats St, Sarea Cruz, 
(408) 458-9938 (800) 34 345-4220 


BAH CODE READERS 
Keyboard emulabon for PC/XT/AT & PS/2*. all 
clones and any RS-232 Terminal Transparent 
to your operating em. Available with Steel | 
wands, Lasers, Siot & Magstripo Readors. Same 
day shipping. 30-day money-back guarantea. 
One-year warranty. Reseller discounts available 
AMEHICAN MICHOSYSTEMS 

2190 A Regal Paricwsy, Euless, TX 76040 
i00) 648-4452. — (817) 571-9015 FAX (817) 685-6232 


BAR CODE PRINTING SOFTWARE 
* MEC DOS SYSTEMS 
* 9 4 24 PIN DOT MATRIX 
» H-P LASER JETIPLUS/SERIES li 
» MENU-ORIVEN or MEMORY RESIDENT 
* CODE 389, 1 2/5, UPC A/E, EAN 813 
* BIG TEXT & BAR CODE SOFTFONTS 


AMERICAN MICROSYSTEMS 
2190 A Regal Parkway, Euless, TX 76040 
(ROO) $48-4452. — (817) 571-9015 FAX (R17) 645-5222 


BAR CODE READING SOFTWARE 
KNOVAVEDGE aliminais tha need for cumber- 
some and costly hardware wedges. Simply plug 
a wand, laser, or CCD into a game port and sean. 
Works with any program and is avaiable for UPC, 
EAM, and CODE 39 A sorial port version is 
available for Laptops and Notebooks! OEM and 
reseller inquiries invitad. 
COMPUTER RESOURCES GROUP 
620 S4verdals Dc, Claremont, CA 91711 
VINCE: (714) 824-ET3A BAS: (714) 826-1054 


Inquiry 709. 
SEPTEMBER 1991 » BYTE 355 


THE BUYER’S MART 


BAR CODE 


Ultra-Portable Reader 

The OmniWand 100 requires no battorias, axipr- 
nai power, or boards. uh into serial port of any 
IBM compaliblo (laptop to desktop) and scans 
Code 39, 1-2/5, Codaber M51, UPC, and EAN-13 
Uses power directly from computer, but with very 
little effect on a laptop's charge-lite. Setup and 
keyboard emulation software included. $439. 


Digital Dynamics 
2335 Lois Cr, Sparka, HY BAH 
(702) 331-7581 
Inquiry 710. 


PC-Wand Bar Code Solutions 
fuv codes are easy using our FULL lina of madara & printers. 
They plug & play with your existing CPU/printecterminals/ 
woltware zy in your office, store. buck, factory or 
warehouse. ITS’ bar cide DOS programas prin on matrix 
of lager primes. 30 day refund, ? year warranty. 
OEM/VAFU Danar discounts. 


International Technologies & Systems Corp. 


655-K North Berry SL, Brea, ^ 92021-Western USA 
13 Welwyn Court, Richmond, VA 23229-Eastern USA 
(800228-M487 (Ti4pbBO-1A8O (804)141-6722. (FAXPG 


Inquiry 711. 


PC BAR CODE SPECIALISTS 
Bar code readers ded for fast, reliable, cost- 
eflective data entry. They emulate your keyboard, 
530 scanned data just like it was typed in! 
Choose Irom stainless steel wand, laser gun, card 
slot reader, and magnetic stripe scanner. Also, 
powerful Bar Code and Text printing softwere, Great 
warranty Generous dealer discounts 


Seagull Sclentific Systems 
15127? N.E. 24th. Suite 333, Redmond, WA 98052 
205-451-8966 


DATA INPUT DEVICES 
Strips Readers & SmartCard 


TPS Electronics 
4047 Transport Palo Alto, CA 94303 
415-856-6833 Telex 371-9097 TPS PLA 
1-800-526-5920 FAX: 415-056-3843 


Inquiry 712. 


VARIANT MICROSYSTEMS 


BAR CODE READERS DELIVER 


WANDILASER/MAGNETIC CARD CONNECTIVITY 
a Koyami wedged (intera ema) for IM ACTOR, PS2 
and portables. 


po 
» Sei? wedges for WYSE, Link, Kimtron terminals 
» Bar code and Label puwing eniteare 


3140 De La Cruz Bi, Sata 200/Sarea Cura epe a er 
800-8654 BAR FAX: (418) &23-1172 


MS-DOS Bar Code Decoder 
Tha Aarden" | Bar Coda Decoder for M5-DOS Bated PCs hag been 
industrial, poind-ol-saie, Eres anit 


851 E APEN "Em 

CN DIDO, CA 22025 à (619) 145-0468 
Inquiry 714. 
356 BYTE * SEPTEMBER 1991 


PCB & SCHEMATIC CAD— £195 
lo-5ided and multilayer boards 

weit with up to 1500 ICs including surface 
Mar, Phenomanally last and easy to use. Over 
8000 copies sold. Needs PC/XT/266/366 
HERC/CGA/ EGA/VGA. Output Ia Lserjet/inkjiUdot 
matrix printar, pon-plotter, riri m and NC 
Drill. Not copy protected. VISA/MCIAMEX welcomn. 
For ful! info circle inquiry # or contact us direct, 

NUMBER ONE "SYSTEMS LTD. 

Harting Way. S2 Nex, Hurtngson Cambr England, PETI (WR 
Tel 011-44-480-81778. Fax 011-44-48-494042 


Inquiry 715. 


VIEW CAD DRAWINGS 
SirlinVIEW Allows non-CAD users to view AutoCAD 
DANG, OXF A IPGL files on PCs. Print, Plor, attach notes 
and nyperJink between filas. Change views and layers. 
Accurate! Query databases to locate & highlight objects 
on the screen. 

Also, inkabte Sirlin YIEW/LIB allows developers to add 
Viewing capahüriaes in thelr cwn applications 
Sinin Computer Corporation 
225 Lowell Road. Hudson, NH 03051 
(603) 595-0420 Fax (603) 595-7779 


Inquiry 716. 
CAD MAPPING/GIS 


Custom Line Types 
"Universal C-Lino" is for all OXF files: imbed taxi. 
blocks, shapes; “flow” patterns along the path of 
all typos of potylines (2D, 30, arced, splined, etc.); 
wood dense polylines. 


(800) 663-8045 (604) 266-5380 


M. Slinn Engineering 
3158 W. 32nd ÆÐ.. Vancouver BC VEL 201 


Inquiry 717. 


STEPPER MOTOR CONTROL 
FROM À PRINTER PORTI 


NEW "iP sete $249 | 


VISA/MC 
Mene e RUBRA 
a Linear and D a 

© New lanra t5 


aerommodmms machina conmi. 
e Enspiro OOS deea drivet Super Manual. 
" iiertace available. — 
Rertyn, FA ah gr Perm 
Ability Systems 515.2 o 


Inquiry 718. 


Kf you'va been multaring. . 


DXF SUX 


. here's the solution! 


The "CADVCAM Developer's KODXE™ has all the C Fune- | 
thane you need ier programs that had and write DXF flos 


Full — 10 sine. unlimited file siza, . 
nsan explosion . . . ALL antity typesi 


CALL (617) 628-5217 FOR INFO 


Üullding Block Software, PO Ia 1373. Sorervtie MA TH 
Inquiry 719. 


CD ROM, Inc. 
RETAIL/WHOLESALE 
CÉ-hOM « WORM + MO = CO! DAVES 
EMMA CD-ROM & CDI DISCS 


QUALITY PRODUCTS AND SERVICES AT COMPETITIVE PRICES 
FREE CATALOG 


TEL. 303-231-9373 


iil? COLE DYO, SUITE 400 GOLDEN, CO 6049 
FAX: 452-231-0581, C18: 22007,544 
VEAAKAMDUGOV T PO 


Inquiry 720. 


NIMBUS 


Your complete source for CD-AOM implementation 
including diac replication, search and retrieval soft- 
ware and application . Find out just how easy 
Kt is to put your data Into the media ol the "90s 
Nimbus Information Systems 


1-804-985-1100 
Bax 7427, Charlottesville, VA 22906 


Inquiry 721. 


| COMMUNICATIONS | 


RS232 PROBLEMS ??? 


Tim your PCAXTIAT imo an RS23? Bus Analyzer 
— Monitor 2-wgy communications in real time — Cap- 
nir a a a et pi iin EH m 
fer — Monitor HW signals — Search for ASCII text/henr 
bytes — Write data to diak — Data file 

utilities included. Great value, ONLY $1501 


RING DEVELOPMENT (e12) 425-7207 
PO. Box 560, Osseo, MN 55369-0560 


Inquiry 722. 


SDLC OR X.25 SUPPORT 


SDLC or X25 

links trom MS-DOS, UNIX, PC-MOS, otc. 

All real time communication functions performed 
by intelligent co-processor card. 

Full function SNA emulation packages mito 
availabis, 

Sangoma Technologies inc. 
(416) 474-1990 


Inquiry 723. 
| COMPUTER INSURANCE 


INSURES YOUR COMPUTER 
SAFEWARE E ere 
replacement ol hardware, media and purchased 
software. Pf eiiim emi 
theft, power surges and more, One call does it all. 
Call 8 am-10 pm ET. (Sat. 9 to 5) 


TOLL FREE 1-800-848-3469 
(Local 614-262-0650) 
SAFEWARE, The Inaurance Agancy Inc. 


Inquiry 724, 
CROSS ASSEMBLERS 


CROSS ASSEMBLERS 
Universal Linker, Librarian 
Targets for 42 Microprocessors 
Hosis: MS-DOS, UNIX, VAX VMS 
ENERTEC, INC. 


BOX 1312, 811 W. Filth St. 
Lansdalo, PA 19446 


Tel: 215-362-0966 Fax: 215-362-2404 


Inquiry 725. 


CROSS ASSEMBLERS/SIMULATORS 
New unique full-function simulators for ihe 6096 and 
80C-106 controtiem, featuring ALL MODES of interrupts, 
pius the HS), ASO, and A/D functions. 


Fides rg setae v rne and cepi a e rr 
reasonably priced Cross 


oontroliers with woelen 
Assemblers and 


Lear Com Company 
2440 Kipüng St, Sie 200, Lakesood, CO 8015 
(103) 232-2228 FAX: (303) 232-8721 


Inquiry 726. 


CROSS DISASSEMBLERS 


PROFESSIONAL PC SOFTWARE 
NEW: 8086/80198 CROSS-DISASSEMBLER 


* ANALYTIC CROSS-DGASSEMBLERG W/AUTO LABEL GENERATION 
v RELOCATABLE MACRO CROSS-ASSEMBILERS 
SUPPORT FOR SPARC, 805), 6048, BOBOS, IX 180. 25000. 6300, 


C605, 6809, G8HC1', 68000, 2301, 205, 1800. 6500. 65002, 9000, 


SOURCE TRANSLATION UTILITIES 
ORDER TODAY: (408) 773-8485 


LOGISOFT D ion dae nu. CA Sine 


Inquiry 727. 


DATA CONVERSION 


MEDIA CONVERSION/DATA TRANSLATION 
Mors than just a strnight dump or ASCII transfer! 
Word Processing, DOMY, and Spreedaheet data oo Disks 
or Tapes transiorred direcihy into applications running on 
Malntrames, Minis, Micros, Dedicated Word Processors, 

Typesstters, and Electronic Publishing eystema. 


&— ad 4 Macintosh supported 
the rantaian indotiry! 


ConiguDela Translators, Inc. 
3345 Wilstere Blvd , Swie 407, Los Angeles, CA 90010 
(213) 387-4477 1-800-825-8251 


Inquiry 728. 
DATA RECOVERY 


CRASHED? 


Your valuable data can be recevered! 
. nie "Prey —— Fast turnaround 


ce available 
. Servicing Novel, DO DOS. Macintosh, Unix, 
Bemoulll, Sun and mone! 


ONTRACK DATA RECOVERY, INC. | 


BT Bury Drive. Eden Prairie, MN 55344 
1-800-872-2599 © 612-937-5161 


Inquiry 729. 


DATA RECOVERY 


7 interchange Peopl 
Vogon | Enterprises Ltd. 
Road, Warg, Berkthet 4J0 ENGLAND) 
Wi 4» TBE TOSI or -890042 Fan AA + QV734-S90040 


CONVERTING YOUR DISKETTES? 
ENTRUST THEM TO US! 
2600 Wend Processor A Computer kermis, JW, $W”, B" 


HOH VOLUME LASER PRINTING 
Col us kw Quality, Decl Prices and Guicheal Tenaround Tene 


COMPANY COMPENDIA, INC., $5 E. wasingon &. 
F237, Cha A ENO TEL 3124194771 FAK Teri 


Inquiry 731. 


INCOMPATIBLE COMPUTERS? 
We wanshe hies between incompatible computers, 
Cedcmed word processors and O-traek tape Thocsanets 
of formate are supported, including cartridge tapes. 

We're committed to cugtoómar satisfaction and quality 


Conversions al affordable prices. Call for a foie quote 


teeter] 
+ 24-hour turnaround avallabie > 
Disk Interchange Service Company 
2 Park Gries > Weerloró, MA 01888 * (508) 602-0050 


Inquiry 732. 


DATA/DISK CONVERSION 
THE #1 CHOICE 


In disk & tape conversion 


Graphics Unlimited Inc. 
Second St North, Manneapola, MN 55411 
(012) 588-7571 or (812) 520-2345 
FAX: (812) 585-4783 


Inquiry 733. 


IBM PC «e TOs HP FILE COPY 


FASTER EASIER TO USE 
Update version usas windows: Call tor trea demo! IBM 
| PC «to» HP File Copy allows IBM PCa, PS/2, 
compatibles Io interchange files with Hewlett- 
Packard Series 70, BO, 200, 300, 1000, 80005. 


Oswego Software 
Box 310 708/554-3587 
FAX 708/554-3573 


CONVERSION SERVICES 
Convert any S4rack magnete tape to or from over 
3000 formats including 312", $a" 8^ cksk formats & 
word processors. Diskto-cdisk conversons also 
avadable Cai for mora inte. Introducing OCA Scan- 
ning Senaces. 

Pivar Computing Services, Inc. 

165 Arlington Hgts. Ad.. Dept #6 

Buffalo Grove, IL 60088 (800) Convert 


DATABASE MGMT SYSTEMS 
SQL DBMS FOR DEVELOPERS 


OCELOT2—THE GOLU ir etn e Ls 

lor writing JGL appscabonsa «eh embedded SOL i's a her 
ing IBM's O82 on your PCI OUR GUARANTEE: This is the 
tasted, most powertul micro DAMS you can oat 


"ORDER YOURS vo^ p 
OCELOT COMPUTER R SERVICES INC. 


#1502, 30025 - 106 Street, Edmonton, 
* (405) 421-4187 


Inquiry 735. 


dBASE file Access from 


C programmers use CodeBase to bulld multi- 
user, dBASE/Clippar compatibla applications. 
Create popup windows, pulldown menus, and 
data entry screens. Port between Unix, 
= ie -. Call (403) 448-0313 
FREE Demo Disk Fax (403) 448.0315 


Sequiter Software Inc. 


(208, 9644-^4 A, Ermorann, AA, Canada. TBE SYI 
Inquiry 736. 
DESKTOP PUBLISHING 
Make Ventura Writing Easy 


VenEdt makes editing Ventura Publisher files easy: 
* Clear, code-free display 


* Code-ignoring spalling checker 
* Strips codes 

* 50 Ventura commands 

* Powerful editor, Much more 


QPlus Inc. 1-800-76-PLUS-6 
Act now — only $139 — 60-day guarantee 


Inquiry 737. 


DISK DRIVES | 


IBM PS/2 HARD DRIVES 


New, genuine Big Blue Product with 1 yr. Warranty. 
Call tor Model GOBO drives. Terme: CODMC/Visa 


COMPUTER TECHNIQUES 
Merritt (sland, FL 32953-9464 
Phone/Fax (407) 453-8783 


Inquiry 738. 
DUPLICATION 


SOFTWARE DUPLICATION 
* DISKETTE & TAPE 
a DOCUMENTATION PRINTING 
« CUSTOM PACKAGING 
+ FULFILLMENT 


MEGASOFT, INC. 


P.O. Box 6909, Freehold. NJ 07720 
(800) 222-0490 (808) 452-7628 


Inquiry 739. 


B.S. & M.S. in COMPUTER SCIENCE 
The American Insitute kor Computer Sclenoms offers an in- 


AMERICAN INST. for COMPUTER SCIENCES 
2HY Magnolia Ave South, aa. 205, Birmingham, AL 35266 
800-787-2427 205-323-6191 


Inquiry 740. 
EDUCATIONAL TRAINERS 


MICROPROCESSOR TRAINING SYSTEMS 


Laan how bo program and troubéeehoot microprocessor 
proma the easy way. EM AC offers sand alone and PC/Ter- 
Maona&or 


Croas axsemben available, Prices atari d 5449.00 


ew EMAC IN C. amamni 
O. Bax 2042, Carbondale, IL 62902 


inquiry 741. 
ENTERTAINMENT 


WIN $10,000 
THE GRIN-GO' CHALLENGE 


Gin-Go i$ a PC-deaed game wi De average Tyt oid can eam in 
fw minus. The Crelengt wow 3 poyan fur welll efi an néividus 
to play agant the computer. GGs inc. doen t teà you cin do 
hard wl pay ETDOO for this rights bo such a pogam. The Challenge 


Inquiry 742. 


Go, NEMESIS, Go 
Ge - a Zen game. So appealing. it has endured 4260 
years. So useful, governmerns study it. 
uendere 
NEMESIS Go Master Deluxe aatiates Ue addicted 


Chaos Manor User's Choice Award (BYTE/1990) 
Toyogo, Inc. (800) 869-6469 
PO Bax 25450-Y, Honolulu, HI 96025-0450 
(808) 386-5526 fax: (803) 196-4126 

Inquiry 743. 
SEPTEMBER 199] - BY TE 357 


THE BUYER’S MART 


EPROM EMULATION 


HARDWARE 


HARDWARE/CONTROLLERS 


EPROM EMULATORS 
An EPROM emulator takes the place of an actual 
EPROM and allows you Io downioad code to your target 
sysiam instead of programming and erasing parta. in 
SeCONGS, YOU See resuttsl 

Model 1 (2764-27256, 8-bit, $195) 
Model ii (2764-27010, chainable for 16/32-bil, $349) 


PARALLAX, INC. 
6200 Desimonae Lane, $894 © Citrus Heights, CA 95021 
(916) 721-5217 


Inquiry 744. 


.. FILE COMPARISON 


A Difference That Must be Seen! 


Double R Softwaro, Ine. 


Rd 1 Fifth Ave., Valley Forge Manor, Phoenixville, P. 
Inquiry 745. 
JA FINANCIAL SOFTWARE. 


BrainMaker: 
“The most fascinating computer soft- 
ware I've ever sean...learn about this 
stuf." John Dvorak, PC Mag. Predicts stocks, 
bonds, sales, inventories. Comprehensive 
manual. Menus. Onty $195! 
Mac version now nvallabla 


Free Brochure: 916/477-7481 
California Scientific Software 


Inquiry 746. 


FLOW CHARTS 


WINDOWS FLOWCHARTER $129 
RFFiow 2.0 is a professional drawing tool lor 
flowcharts & org charts. Requires Microsoft Win- 
dows 30. 100 shapes auto adjust in size. Diagonal 
lines and curves. Auto line routing and re-routing. 
Click on a shape to bring up a sub-chart. Move 
UR See ye db Cee Call for tree 
trial dis 


RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 
Phone: (303) 663-5787 FAX: (303) 669-4880 
Inquiry 747. 


| HARD DRIVE REPAIR 
HARD DRIVE REPAIR 


ALSO 
DATA RECOVERY 
FAST TURN! CALL FOR DETAILS 
H&W micro labs, Inc. 
528-C Forest Parkway, Forest Park, GA 30050 
404-366-1600 


Inquiry 748. 


aS ea LOWEST 
N.A. DISK DRIVE 


4 : (300 
FAX: (804) 529-7712 


COMPLETE COMPUTER SY SYSTEMS 
Lomporents also 


PRE- OWNED ELECTRONICS, Inc. 

Provider, serving the Dealer, 

A nai, Corporate, Government, and 
Educational Buyer since 1985. 

APPLE* Il & MACINTOSH® 

SYSTEMS * PARTS * EXCHANGE REPAIRS 


Cail for a Catalog. .. 000-274-5343 


Intl: 617-275-4600 * Fax: 617-275-4848 
205 BURLINGTON ROAD * BEDFORD, MA 01730 


Inquiry 751. 


IBM* & Macintosh? 
Parts « Systems * Add-ons 


Shreve Systems |Export our Specialty! 
3804 Karen Lane We Ship Worldwide 
Bossier Chy, LA 71112 | Call for catalog! 


| 800-227-3971 | “nara reser 


Inquiry 752. 


HARDWARE/COMPUTERS 


SCI/FOX" EMBEDDED COMPUTERS 
| PC Pame Coprocessor Boards: 15 MIPS eo 50 MPS 
nae yang ts MR Of the 16-bà Harrie 20007 
VME MaslerfSieve System Controller SEC; 09 MIPS avg 70 MIS 
burst, utes ATX 2000 cpu, SCSI 2 pac, 1 (xr ports, to 640 bye. 
Std Alone Single Boer Comput: 18 MIPS pa 80 MIPS burst, 
3U or 100 100men Eurocard4ize uting ether SCH? or ATX 2000 
bined for ambedded makuma control, data semine, TETEA, and 
vgn! peucessng. OEM softews development ysigen included 


SILICON COMPOSERS INC (415) 322-0763 
208 California Avenue, Palo Alto, CA 84306 


Inquiry 753. 


p you want... 
. «io make Be sasior. TDS2020 is an ideal way i0 save Dre 
Porormance 


byes NVRAMEEPROMTLASH E EE 
The Saelilg Company 


1183 Moseley Rost, Victor NY 14584 
Phone (716) 425-3753 Fax (715) 425-3835 


Inquiry 754. 


SDK-386"' 


“304 ip a vedemart gl inal Corporspon. Used by permission. 
BRAND NEW ANO AYAILABLE ONLY FROM URDA, 
INC. along wih the URDA SOK-85 and SDK-BB educa- 
liona! trainers and microprocessor develcpmani 
sema. The URDA SDK-51 will be available naxt year. 
Other 8, 14 and 32 bit systems are avaliable. 


Phone URDA, Inc. 


Inquiry 749. 
388 BYTE * SEPTEMBER 1991 


1-800-338-0517 or 412-683-8732 
Inquiry 785. 


STEPPER 


3 MOTOR CONTROL FROM SERIAL PORT 


$uitchor provides 
motor supply od 1-30 vic. Hee maaar MAD CAR 
elso avilable, Ali boards 4* 254" $245 single qty Sas 
STRADA AUTOTECH INC. P.O. Box 18B, Elgin, | 
Ont. Canada KOG 1E0 TEL: (613) 359-1029 


Inquiry 756. 
HARDWARE/COPROCESSOR 


DIGITAL SIGNAL PROCESSOR 
QSP products for the IBM PO/XTIAT. Our TMS320C25 
based Model 250, with extensive software, feztures 250 
Knr mutti-chanoel A/D and DIA, up 1o 192 Kwords RAM, 
very high throughput to PC RAM and dk, t i! 
competitively with traditional Analog 10 boards 

Call us about your apphcabona. 


DALANCO SPHY 
89 Wesiland Ave., Rochester, NY 14618 
(716) 473-3610 


INVENTORY MANAGEMENT 


dFELLER Inventory 


Buana inventory programs written in modiable dBASE 
nam FELLER I $150.00 
d nventory 
Alequres dBASE 1E or lil, PC-DOSICPM 
dFELLER Pius 
weh History and Purchase Orders 
Roques dBASE lil or dBASE IE Pos (For Sseckooms) 
Feller Associates 
550 CR PPA, Route 3, Ishpeming, MI 48849 
(806) 486-6024 


Inquiry 757. 


Skegnical? We make believers! 
Information Modes 
PO. Drawer F, Danton, TX 78202 
617-387-3339 Orders 800-028-7992 


Inquiry 758. 
LANS/SOFTWARE 


NETRUNNER 
the low cost remote Sorin! program 
s Control remote compie ecas LAN oc WAN, 
=> m on Nello, IPX/SPX. ASDA, and modem 


Remote execubon. 
a $1295 per user, $24.95 Starters Kit (2 users) 
$92.95 unlimited users. 
Crystal Computing Corporation 


3140 De La Cruz Blvd. Suite 200, Santa Clare, CA 95054 
Tet (408) 748-685 — (408) BGS Fax (408! 7L8-ORTV 


Inquiry 759. 
LAPTOP COMPUTERS 


LAPTOPSINOTEBOOKS, SAVE! 


TOSHIBA » EVEREX © ZENITH * AT & T * TANDON 
AST * SANYO « SHARP * BONDWELL © ALA * LIBREX 
PANASONIC + ALTIMA e LEADING EDGE + FORA 
PACKARD BELL * SAMSUNG « NEC * TI « COMPAQ 
«We ALSO carry a full lina of accessories +» 
NACL Options | Unlimited 

1? Made Lena, 
vi 424- 7678 Nee Need D 901-469-7678 
YI M-F B5 Sa. 6days Wordwide Sales 


Inquiry 780. 


SAVE! 


LAPTOP COMPUTERS 


| IBM CONVERTIBLE 


MEMORY-128K $79 256K $222 MHK i205 


MORE 
COMPUTER RESET 


| PUBLIC DOMAIN 


FREE IBM 5'4" Disk with 
FREE GAMES, UTILITIES 


and CATALOG 
Just to gel acquainted 
with our sharewara. 


1-800-845-8902 


Phone (za) 276-8072 | BBS & F & FAX Qu) 212-1920 


LAPTOP POWER ADAPTERS 


AC and DC input 


TOSHIBA INTERNAL CARDS 
: $600/400b5ps. 


Contact us for more information: | 
PRODUCT RAD Corporation (Callt.) 
805/546-9713 Fax 605/546-9716 


Call (415) 456-2209 or tax (475] 458-2244 
Windsor Technologies, NG., 1042 S, San Pater, CA ROT 


KeyTrack $495 (£495 non-US) 
C Streal Software (005) 456-7007 Fa: (805) 45-1197 
SL Ls (UK) 444 508 4155 89. Fax +44 506 41 59 44 


Inquiry 764. 
PROGRAMMERS TOOLS © 


L.A. Software 
Inquiry 767. 


$1.00 PER DISK 
NO MINIMUM ORDER! 
Free Catalog of 700+ Programs 
Many Unique, Hard to Find Titles. 
(Vsich For Our On-Line BES -Coming Sacer!) 


Northern Micro Systems | 


Inquiry 768. 


FREE SOFTWARE FOR IBM*/clones 
TRY US! GET 15/5.25" or 6/35" Disks full 
of our best selling software—FREE. Great 
games, programmer's utilities, business, 
educational, and desktop publishing. Pay 
only $5.00 shipping/handling. Credit cards 
only. Call Today! 


SMC SOFTWARE PUBLISHERS 
619-931-8111 


Inquiry 769. 


FREE CATALOG 
FOR IBM FD AND SHAREWARE 
SELECTED PROGRAMS 
LATEST VERSIONS 
Low as $1.50 


SOFTSHOPPE, INC. 
TEL: 000-829-2378 * 313-761-7638 
FAX: 313-761-7639 
P.O. Box 3878, ANN ARBOR, MI 48106 


Inquiry 770. 


SECURITY 


HYPERINTERFACE" Il | 
Menu Creator" — n tlh baa ne Te) 


cm Corp. 
Bax PED, Pacific Palisades, CA 90272 
(213) 454-3866 


Inquiry 765. 


COMPILE N TIMES FASTER! 
Nenumber of PCs on your network 
SIMULTI utilizes dia PCa connected to s nabwork In 
order to parallal-procesa and linearty speed up your 
compile joba. Auris under DOS A WINDOWS. Compati- 


bie with any compiler any network OS. No TSAs, no 
device drivers. $195 per network (until Oct. tet 1991). 
| BU days Money Back Guarantee 


Parallex SoftWare, 
120m Wilshire Blvd., Suite 802 CA 90025 
i213) NM 


Inquiry 766. 


FIGHT PIRACYI 


ay e e nt 3 day merum bach pusrurdem. Prem inii 


ilis Az Tech Software, dne. 
201 Eam Franidin, Richmond 


(800) 227-0644 d (18) 7 apa. 
Inquiry 771. 


THE ULTIMATE COPY PROTECTION 
© Completely Manu Divan Quite 


à No Damaged Media 
* Ful Hard Desk A LAN 


Support 
* Uniri Metering. FREE Darma Orak 
STOPYIEW" STOPCOPY PLUS" 


| BB) COMPUTER SYSTEMS, INC. pon £104 
+0008 Harkage Lane, She Song. MD 20904. FAX: (OT) 449-7845 
reaMienta cad: (BOO) HET-HEST 


(BOU) 879-2224 


Inquiry 772. 


SECURITY m 


HYPER-LOCK 


Il you search for à powerful copy protection system, 
you also can have ptr ate HYPER-LOCK. 


a Prolects On standard diskertes « Machine And/Or Hard disk 


* Cost effective « FREE demo dak and info 


GUVEN COMPUTER LTD. 
Talimyeri ak. 7/3 Macka/istanbut TURKEY 
(90) 1-136 10 07 Fax: (80) 1-180 38 48 


Inquiry 773. 


Are you concerned with 
data security and integrity? 
beni cn Cab poration ions un, Morro 
scup piod ucts. Dala ehcrypoon hi a proven method to pre- 
went y confident dala from ong | ina the wont) 
hands. si ual Und a calastrogtie nersini and your highly 
Tonnie data gets into Ihe wrong hands Order now by can- 
ing 1-B00-274-2XXY7. 
Price range: $149—5425.00 


iverson Systems To Increase Profits Inc. 
4528, Midden, Hew York 10016 
ae -rt4-406-2504 


Inquiry 774. 


Cop's CopyLock Il 


The professional software protection with 
TRUE Machine Install. Option Board safe. 
Supports OS/2, Windows and Trace. 


LINK Computer 


Int'l: +45 31232350 Fax +45 31238448 
US/CAN: 800-344-2545 Fax 408-923-7061 


BIT-LOCK* SECURITY 
Piracy SURVIVAL B YEARS proves 


MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton, CO 80122 
(303) 770-1817 


HANDS OFF THE PROGRAM* 
OPERATING SYSTEM SECURITY 


BM PC or T3096 comp — 00S v 10s $0085 « $500 Si" 


SYSTEMS CONSULTING INC. 
PO BOX 11200, Pittsburgh, PA 15235 
— (412) 781-8260 


Inquiry 777. 


SHAREWARE | 


FREE KIDS SOFTWARE FOR IBM* 


TAY US! GET 15/5.25" or G35" Disks full 
of our basi Salling software tor kKkis—FAEE. 
Greal games, puzzles, tutorials, and educa- 
tional programming. Pay only $500 ship- 
ping/nandling. Credit cards only. Call Today! 
SMC SOFTWARE PUBLISHERS 
619-931-8111 


Inquiry 778. 
SEPTEMBER 1990 - BYTE 359 


THE BUYER’S MART 


SOFTWARE 


DecisionTrack for Windows 3.0 
A MUST for all decision makers. Structures, moodi and 
analyses your dally decision-making processes. Mako 
your best decision today and order now! Just $99 plus 
$3 post and packing. Includes the best seller “The 
Business Oracie" by Guy Damion Knight. Order online 
irom the Business Network by calling a local Tymnet 
number. No subscription nodod, and there's no chargo 
for connection. Log-in Id: INFOINDEX 

Dr Fax. +44-71-7000536 / Vel. €44-71-2249990. 

| VISA and MC accapted. 


Inquiry 779. 


SOFTWARE/ACCOUNTING | 


Solomon Ill Software 
Integraled Accounting Sottwaro 
Top rated last 6 years 
No down time — No lost data 
Unmatched Security System 
Major Account discounts avaltabie 


cai Debra J. Tucker 
Authorized Délè, CBM Consultants 
4420 Hote Circle 02. £350, San Diego CA 2708 
618-224-9916 Fax 619-209-6169 


Inquiry 780. 


dBASE BUSINESS TOOLS 


dATAMAR SYSTEMS cred. Cara-Check-cop 
8585 Miramar Place 
San Diego, CA $201 (619) 452-0044 


Inquiry 781. 


Network Multi User 
Integrated Accounting Systems Complete ottico 
management for non accountants, Behaves in Win- 
dows. Easy install, easy setup, easy use. Applications 
bor homes, professionals, retadans and manufacturing 
firmat. Starting from $149 + $50 sach workstation. Call 
for ordars, demos or brochures. 


IDEA Computers, Inc. (since 1982) 
300 Jackson Street, Richmond, TX 77409 
(713) 342-5046 


Inquiry 782. 
SOFTWARE/ATHLETIC 


ATHLETIC SOFTWARE 
For IBM PC/XT/AT and compatibles with CGA, 
EGA or VGA. Requires DOS 2.0 or higher. 
Tracks 1-80 athietes with up to 46 events each. 
This is a computerized exercise log. It can help 
you set goals, find weak spots, and organiza 
your workouts. $60 ck/mo | 


DALY SOFTWARE 


ZB Térmbroha Terrace Oak Grove, KY 42282 


buy 783. 
SOFTWARE/BUSINESS. 
DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
wilh two-pass verification, edit language. 
operator atats, much more! Designed for 


the PS/2* . PC. XT, AT of compatibles. 


PC's from $395 LAN version availablg 
FREE 30 day trial 


360 BYTE = SEPTEMBER 199] 


SOFTWARE/BUSINESS 


HYPERTEXT STATISTICAL ENCYCLOPEDIA 
Statisticol 


1-800-537-4866 


The idea Works, Inc. 
BOT Jackaon, Columbia, MO B5203 
FAX: 1-314-875-5812 Outside USA: 1-374-075-5827 


Inquiry 784. 


SOFTWARE CONTRACTS 


Worried about contracts or handling rights in 
software? The two volume looseleal Software 
Legal Book text and forms can help—from 
employee agreaments through VAR distribu- 
tion. $170 

For brochure use reply card or call. 


Shafer Books 914-271-6919 
Inquiry 785. 


SOFTWARE/CHEMISTRY 


Software For Chemists 
* PERIOOK PLUS*chemical database reference 
* ChomicalThermo properties of 105 elements 
* 2D, 3D color graphics, Structures, History 
* Organic Spectroscopic Deals, Conversion Tables 
* Ermirorumental & mors. Dos, 30 dey Guar $9895 


SPECTRAL INTELLIGENCE CORPORATION 
30 E. Swedastord Road, Malvern, PA 19355 
215-889-1349 FAX 215-889-1630 


Inquiry 7B6. 
SOFTWARE/ENGINEERING - 


TFOR 
BEST VALUE FOR NUMERICAL COMPUTING 
An interpreter with a comprehensive set of funchons Kr Ap. 
plied Mathematics, Engineering Analyws, Sumshcs and 


intarpreeer —tmhe pogram 

is mo bohteeight” Uga R risk-free under Dm hg urcondibonal 

uarantee Lower priced mathematical tooibor. From $150. 
neeced Moda ventions also available 

Computational Engineering Associates 

2525 Del Mar Heights Road, Suite 183, San Diego CA 92130 
(619) 259-8863 


Inquiry 787. 


Analog Circuit Simulation 


* PC and Macintosh CAE — Intuscii has complete simpulabon 


ea 

lm State) ot $95 

ler IsSerce. the complete 

s Piolting/Graphies Quipyt  E/Stem sels for jug $815 
intusoft 


mere O Bax 710, San Pedro. CA 90733-0710 
tid hatured CAL koh Dis exer FAX (213) B33-04548 


Inquiry 788. 


CIRCUITS: SPICE for PCs 


Noninear DC & Transient, Linear AC Analyses 
d Vermon 3C1 with AJT, MOSFET, JFET, dodo, etc. 
wih 


& Version 2G8 now includes Operating Shell, circuit file 
Editor & NUTMEG compatibality 


Northern Valley Software 
2827 Rothrock Dr, Pancho Palos Verdes, CA 90774 
(213) 541-3877 


inquiry 789. 


SOFTWARE/ENGINEERING 


Interactive Design/Simulation 
Analog Circuit Simulation 
Circuit offers tho 


Tatum Labs, Inc. 


3917 Research Park Dr. BA, ink Arbor, MI 48108 
(313) 663-8810 


Inquiry 780. 
SOFTWARE/GRAPHICS 


PostScript from C 
c. psiib function library 
Order today for $149.00 
and recelve FREE source code! 
Barton Creek Software 


2222 Western Trails Ste 106, Austin, TX 78745 
512-441-8354 


inquiry 791. 


FRACTAL REALISM FOR CAD AND DTP 
“Fractal Grafics” lets you design dazzling images and 


examples, Supports . , 
to Super VGA. On-line tutorial & 160-page Guidebook 


teach Chaos and Irartais. Only $79. With C source and 
PROGRAMMER'S TUTORIAL: $109. 


Cedar Software 
Al, Box 5140, Morrisville, VT 05661 
(B02) BBB-5275 


Inquiry 792. 


NEW VERSIONI 


“The Ultimate CAD/CAMICAE Engine” 
epo mmi PEU cee tan eat 
| 208 3D routines avadable today! Now over 600 routines s- 
eum NURBS, LE Graphics, Surfacing. Hidden Lino, 

Art, forms, Perspectves, Potypon (raunion 
Oiii. Clipping, Tangenta A mora. Includes source. 30 day 
rri Priced from $300.00. Call or FAX for additional 

mabon. 


Disk Software, Inc. 
2118 E. Arapaho Rd. Suite 487, Richardson, TX USA 75081 
Phana: 214-423-7288 — 800-615-7760 — FAX: 214-073-7009 


Inquiry 793. 


RAINDROP™ 


FAST, compact PriSern Utility for end users AND 
e dg Mt Hele cane 
size - 6 kbyte. 14 video graphic standards. Scale, 
colorize and more, 'CALL een uilereitinen proxima. 
Complete 9- & 24-pin dot-matrix, inkjet, and laserjet 
library $4495 $3 shh. 


ECLECTIC SYSTEMS 
5108 St. David CL, Springfield, VA 22153 
(703) 440-0064 Fax (703) 455-8965 


Inquiry 794. 


PEN PLOTTER EMULATOR 
FPLOT turns your printer into an HP pen plonec Fast 
hi-res output, no jogged lines. Vary Une width, color. 
Screen proview with zoom and pan. Stand-alone, 
background, and device driver modas. orcs with most 
CAD and graphics programs. Supports most printers. 


New version 3. $119« $3 SSH., 30 money back. 
VISA/MC/Checiu/MQ. > 


FPLOT Corporation 
24-16 Staimvay SL, Sulte 605, Astoria, NY 11103 
718-545-3505 


Inquiry 795. 


SOFTWARE/GRAPHICS 


EGraph for ENGINEERS $69 
tout SD Gurlace, HiLbCIOS. viue unge. ag Mae d 
t i 
& Polar graphs using 2Y Linear, Log, PROBABILITY, 
Timo Series & Vector . 92:000 v, from ASCII, 
Lotus WKI or editor. Outputs Epson LQ. HP Laser- 
HP pum HPGL & Lotus PIC files. Stats, 


ti vw Ii, onl, iarpolaton & MORET COA, EGA 


Groat Basin. Associates 
653 Ave M, Boukter City, HY 86005 702-293-5908 


Inquiry 796. 


GoOHBS 
GRAPHICAL OBJECTS USER INTERFACE TOOLKIT 
Sal. power gud GU tool itrary supports = moveable, nrbe wn 
© oro coa 5 boo up menus © scrobibie 
tara an rerin, “FORMS DESIGNER” "ICON EDITOR" A manuals ver 
dre E MH NFSA CLP 


ky BOI ov MEURSWINDOW graphics Myr 
NOW W ONLY | $145.00 
Bora Ong Pores Deegen Editor 


ISI - Identification Solutlons Inc. 
1 (US) t-EU-ZZI-ITUCICAM) Far. 1-1 220-7702 


GRAPHICS PRINTER SUPPORT 


AT LASTI Use the PriSc key to make quality scaled 
BEW or color reproductions of your display 


Hercules screens. Linkable/OEM versions available. 
Jowell Technologies, Inc. 

130 Nickerson SL, Sute 105, Sentia, WA 98109 

1 (800) 284-2574 (206) 285-6860 


Inquiry 798. 


FORTRAN GRAPHICS 
GRAFMATIC - FORTRAN callable graphics 


reaction FORTRAN callable printer and 
for your graphics. NO ROYALTIES. $249.95 ea. 
Supports MicrosoluLaheyn RM FORTRAN complent. 


Jewoll Technologles, Inc. 
130 Nickergon St., Suile 105, Santtie, WA B9109 
1 (800) 264-2674 


Inquiry 799. 
» SOFTWARE/LANGUAGES 


integrAda 
Standard Air Force PC Ada Compilers & en- 
vironmenia for MS-DOS and UNIX. Integrated 
programming systems include validated Ada 
compilers, language sensitive editors, com- 
piele librarres and other Ada programming 


tools. FREE demo. 
AETECH, inc. From $495 


280 Stevens Am, Sto. 212 Solana Beach, CA 92075 
(619) 755-1277 Fax: (619) 755-7540 


Inquiry 809. 


DRUMA FORTH-83 
Note sa bac mt prance senem 


DRUMA INC. 
HHO Hwy, 290 East E103. Austin, TX 78723 
Orders: 512-323-5411 Pax: 512-1224401 


Inquiry 801. 


SOFTWARE/LANGUAGES 


MAGIC Il 
Looking for Magic Developers to form a Magician's 
Group and compiea a Comprehensive En- 
Cyclopedia of Magic Applications, Promote your 
programming investment, Loarn more about whal 
has been and can be done with Magic. Please send 
your Press Release, up to 500 words te: 


Elex information Systems, inc. 
125-127 N. ath Street, Pnidadeiphia, PA 19106 
Phone. 215/627. 7202 Fax, 215/627.2342 


Inquiry 802. 


SOFTWARE/MATHEMATICS 


OPERATIONS RESEARCH @ 3149 
for your IBM or Compatible 
LPAÉ—Lrnxy rogas up v 3000 for Dy. 15000 cours 
BLPS8—Bouried LPs ap ip 2200 cows ty. CAE cour 


OMMODN, 
Eastern Software Products, inc. 
PO Box 15228. Arar, WA 22308. (AOR 260-0906. Fa Oh MOH 


Inquiry 803. 


MATH EDITING ron THE rc 
F ds 
x! = Era br ipl + (Wee) 
« MathEod consiructs math equations ro De iseried info 
h eect, Word. HortStar and oen. 
a WYSIWYG irndeface—no codes need Io be learned. 
« MaihEdii—F199 


K-TALK 


COMMUNICATIONS 


30 emer om fenus, Tune FOO 
Cosumpus. Ono 4X 

(914) 294-1335 
Inquiry 804. 


MATHEMATICIANS—ENGINEERS 
Have you ever seen functions of a complex 
variable? Would you liko to really understand 
ditimential operators like div, grad and cuit? How 
about a poek imio the fourth dimension? Call or 
ario lor Information on our latesi PC and Macin- 
tosh softwara 


Lascaux Graphics 
?TÉOI H. Calle Sin Ereidia, Tucson, AZ 65718 
(802) 544-4229 — 1.800-338.0993 


SOFTWARE/PACKAGING 


SAVE SAVE SAVE SAVE 
LET'S TALK LABELS 


T do drak labels (5*»* & Ow ) 
* Better + Fastar + Cheaper 
Because we specialize in disk labais. .. Lot's Talk 
Ws aso nave Slaves 
Maiters » Binders » Viryl Pages 
We are & complete software packaging soreice. 
Free Cata 


log 
Hice & Associates 
B586 Monticeflo Dr, West Chestor, OH 45059 
513-777-8586 


Inquiry 805. 


ONE STOP FOR ALL OF YOUR SOFTWARE 
PACKAGING NEEDS 


The only place in khp wrorid that pou can find evenything you need 
yout software From daiottiea v5 inasis. 


FREE CATALOG of sericis — produces — propt 
SPS SUPPLIES, INC. 
YOUR SOFTWARE PACKAGING SOLUTION 
Bi Hunters Creek Orie, Cincinnati, OM 45242 
(513) tAr okka 


Inquiry 806. 


SOFTWARE/SCIENTIFIC 
BIBLIOGRAPHIC CIRCUITS DATABASE 


keywords and device numbers, Easy italletion; Requires 
Mbytes on hard drive; Somi-annual updates; Hard copy by 
FAX of mail 

Package US $375 / Damo Disk $7 


„CIRCUIT SEARCH 
PO Box 268, Gresinu, Ontario, Canada HOG 114) 
TEL (515) 241-1252 FAX (519) 742-4594 


US DISTRIBUTORS WANTED 
Inquiry 807. 


Perform engineering and scientific 
calculations faster. . .and with fewer errors! 


MathCAD combines equations, text, amd oraptecs on your 
PC. Macintosh, or UNIX workstation, Cher 120 bulin funt- 


special offer $395 Call for a free demo desk 


1-800-MATHCAD 


FAX 017-577-8829 
MathSoft, Inc., 201 Broadway, Cambridge. MA 02139 


Inquiry 808. 


FREE CATALOG 


A great selection of scientific software products 


more, Prices from $150. Call; 


1-800-942-MATH 


MicroMath, Salt Lake City, UT 84121-0550 


Inquiry 809. 


VTgX: Scientific Desktop Publishing 
+ Equations * Tables * Graphics * Scalablo 
Fonts e Supports most a e WYSIWYG 
previewer * Foreign Languages = Spacial 
Symbols « Fort Effects = indices = Only $299 
"TEX of Tomorrow —Noticos of AMS, March 1991. 
MicroPress, Inc. 
60-30 Harrow Street, Forest Hills, NY 
| Tel (718) 575-1816 Fax (718) 575-8038 | 


Inquiry B10. 


HI-SPEED DATA ACQUISITION 
FOR WINDOWS 10 
DRIVERLINX™ 


s Realtime, muttitasking, multiuser DLL device driver 
and nardwars-ndepandaent 


 inetans ic an OEM supported hardwar 
» Includes C source to a Digit cacitoecope application 


SCIENTIFIC SOFTWARE TOOLS, INC. 
30 E. SWEDESFORD AD., MALYERN, PA 19315 
(215) 059-1954 FAX: (215) 889-1630 


Inquiry 811. 
SOFTWARE/SORT 


OPT-TECH SORTIMERGE 


Extematy last Sor/MergeSelect utr Run as an MS- 
DOS command or CALL as a subrovene Supports most 


languages and file types including Btrieve and dBASE. 
Unbimáad lig mus, muliple kaya and much morer MS- 
DOS $149. O52., XENIX, UNIX $249. 


(702) 588-3737 
Opt-Tech Data Processing 
PO. Bax 678 — Zephyt Cove, NV 89448 
Inquiry 812. 
SEPTEMBER 191 * BYTE 361 


SOFTWARE/VOICE/FAX | 


programma examples 
provided. Al programa and Libraries ane Govern with source code 
Disiesie, Aaner, Pika, VEX: 1593. Wareon (Senge Lina $98 
ALSO AMJLABLE- FAX Programmer's Took ($199) Based on CAS 
specifications. Via/MC accepted. 


77 TTI Logiciel 


4283 Cristiophe-Colomh, Montreal, Quebec, Can. H2J JG? 
TEL (514) 587-1692 1 FAX (514) 526-2362 


YOUR SALES MESSAGE 
about the special computor product or service 
that you provide belongs in print. 
THE BUYER'S MART 
can help you reach Computer professionals and 
produce valuable inquiries lor your company! 


Cal! Joseph Mabe for more information 
603-924-2656 


or 
Fax: 603-924-2683 


Inquiry 813. 


| STATISTICS 


NCSS 5.x Serles — $125 


menus & spread shost. Multiple regression 
Tiesas ANOVA (up to 10 factors, rep. moasures, 
covariance). Forecasting. Factor, cluster & discriminant 

. Honperametncs. Cross Tabulabon. Graphics. 
histograms, box, scatter, etc. Fieads ASCW Lotus. Many 
new add-on modules. 


NCSS 


329 North 1000 Exs, Mayewitia, UT 84097 
Phone: 801-546-0445 Fax: 801-546-3907 


Inquiry 814. 


Umetri AB " 
PO. Box 1458, 5-900124 Umasa, Sweden 
Teleiax: + 40-90-107685 


PICTOURBASE QIKTOUR 
, SINGAPORE VER. 1.0 


ipu 
Contains. over fifty screens. of favorita touig hotspots. Only US E35 
Daxer enquiries weteoma. 
SIGMUND-CAI DATABASES (S) PTE LTD 
5 KAKI BUKIT RD 2, #0312 SINGAPORE 1441 
TEL: 748-7148 FAX: 748-7712 


Inquiry 816. 
TRANSLATION - 


Tradoc transialos and localizes your software 
hardware documentation into ihe 
following languagea: 
+ French + Russian 
+ Spanish 4 Arabic 
+ German + liallan... 
Tumkoy service: Desktop Publishing, typesatting 
and printing of your brochures and manuals. 
205 Gipson Rd., Annapolis, MD 21401 
(301) 267-6655 


Inquiry 817. 
362 BYTE -+ SEPTEMBER 1991 


UNINTERRUPTIBLE POWER 


HOW TO PROTECT YOUR COMPUTER 
And Make it Last Longer 

FREE money tering literature imis you how bo protect your 

computer and make Ñ lan longer with an uninterruptible 

power Supply. SOOWA through 18KVA models from the workf'a 

laper manutacturer of single-phase UPS. 

Best Power Technology, Inc. 
PO. Box 280, Necedah, WI 54646 
Toll-Free (B00) 356-5784, Ext, 2151 
Telephone: (808) 565-7200, Ext. 2151 


UTILITIES 


Recover deleted filas fast! 
Osk Explorer now includes automabc fie recovery You 


Croda card welcome 
QUAID SOFTWARE LIMITED 
45 Charles St. E. Jed Fi. 
Canada MáY 182 
(416) 981-8243 


Inquiry 818. 


Why You Want BATCOM! 
BATCOM is a Däich file compiler that transforms 


addition, DATOM protect your source code. No roysibias! 
Ony $5995. Order today! 
Wenham Software Company 
6 Burley 91, Wenham, MA 01964 
(son) 774-7035 


Inquiry 819. 


WORD PROCESSING 


Replace Proofreading 
Key, edit or proof any fila on your PC with Word- 


FARSI / GREEK / ARABIC / RUSSIAN 


$18 demo. S/H in US incra, Reg. PC. 2406. graphica. 30-day 
Duarantee MCAVTSAJAMEX 


GAMMA PRODUCTIONS, INC. 
710 Wishire Bid, Sue 800 Santa Morica, CA 90401 
The: 5106008273 Gamma Pro SAM 


Inquiry 821. 


YOUR SALES MESSAGE 


ido belongs 
THE BUYER'S MART 
can help you reach computer professionals and 


produce valuable inquiries for your company! 
Call Joseph Mabe for more information 


603-924-2 656 
Fax: 603-924-26B3 
Inquiry 822. 


Global 
ReLeaf 
comes in 

shapes 
and sizes. 


Planting trees is one of the best 
and easiest ways to help reduce 
global warming and other 
environmental problems. You 
can make a difference right 
now by calling our special 
Action Line — 
1-900-420-4545. 

The $5.00 charge actually pays 
for planting a tree and we'll 
also rush you detailed 
information on Global ReLeaf. 
Take action now. 


1-900-420-4545 


A program of The American Forestry Association 
Citizens caring for 
trees & forests since 1875 
P.O. Box 2000, Washington, DC 20013 


a 


COMPATIBILITY 
GUARANTEE 
BLOWOUT SPECIALS 


NEW!!! 

BOCA RESEARCH 
LOMB 
EXPANSION BOARD FOR PS/2 
MODELS 50, SOZ 55SX. 60 


WI2MB $285 Wi4MB $395 


MICRON COMPAQ 


2-8MB 
EXPANSION BOARD FOR 
COMPAQ DESKPRO 386-16 


WIZMB $310 WHMB $415 


NEW!!! 
PROCOM TECHNOLOGY 


CD-ROM FOR PC/AT 
AND COMPATIBLES 


650MB 


STEREO OUTPUT AUDIO & DATA 
WITH OPTIONAL CD PACK 


INTERNAL $499 WIO CD PACK $420 | 
EXTERNAE $590 WIO CO PACK $510 


GRAPHICS VANTAGE 


COMBINED SUPER VGÀ 
AND B514/A GRAPHICS 


WIS12KB $389 WIIMB $429 


GB) 800 678-8648 5 YEAR WARRANTY ON PARTS 714258-2818 FAX 


UNIVERSAL MEMORY PRODUCTS 15411 RED HILL AVENUE SUITE B. TUSTIN, CA 92680 714 258-2018 


| Min — i. — 


EXPANSION BOARDS 
ORCHID TECHNOLOGY 


RAMQUEST B/lé 
UP TO J2MB UM 40 HARDWARE & SOFTWARE 
FOR POXTIAT USES 256A | OR 4MÀ DMM 
OKB $169 WAMB $297 


RAMQUEST 1432 
2-4 MB FOR P$? 
LWA 4.0 HARDWARE & SOFTWARE WITH SER & PAR PORT 
FOR MOD 50, SOZ 555% 60, 70, 60 
FULLY SUPPORTS i6 & 32 BIT MEMORY 
PRINT SPOOLER/RAM DISK/DISK CACHE 
OKE $289 WAMB $389 


DAMA DIECICATF/LI 
D p S = RESEAR! į- 


BOCARAM AT PLUS 
$119 WI2MB $227 
2-68 USING IX! DRAM OR IMS SMM 
BOCARAM AT IO PLUS 
SIS? WI2MB $259 
UP TO 4MB WISER & PAR PORT 


, BOCARAM M $129 
UP TO 2/48 FOR PS)? MOD 25 & 30 


BOCARAM XT $119 
UP TO 2M8 EXPANSION FOR POXT 


AST RESEARCH 


& PAK 286 $119 WAMA $227. Wi4MB $335 
INCLUDES HEADROOM SOFTWARE 
RAMPAGE PLUS 186 $319 Wi4M5 $58) 
UP TO AMB FOR ATS LIM 40. HARDWARE & SOFTWARE 
RAMVANTAGE $49 W/128x3 
BACKALLS ATS TO 640KB A UP TO IMB EXT. MEMORY 


MICRON TECHNOLOGY 


2-368 EXPANSION BOARD 
FOR PS/2 50, SOZ, SSSK, 60 
WI2MB $295 WMMà $405 


EVEREX 


RAM 3000 § 99 UPTO IVS FOR ATS 


RAM 6000 $225 LP TO AMS FOR ATS 
UM 40 HARDWARE & SOFTWARE 


INTEL 
FOR PCIXTAT 
ABOVE BOARDPLUSS W/2Mà $559 
ABOVE BOARD PLUS Wii!2 $390 
FOR PS! 
ABOVE BOARD 2 PLUS $349 
FOR MOD 50, 502 SSK 60. 635X 


ABOVE BOARD MCI? $45 
FOR MOD 70 & 80 


DESKPRO 364 20/25 TENSE 1865 
TAB MODE $109. AAB MODULE $299 
4MB EXPANSION BOARD $425 
NEW LTE 354 520 4M $890 
PORT. 386/20 498 $710 


144 &I.2 MB 1/3 HEIGHT FDD 
FOR DESKPRO $129 


LASER PRINTERS 


HP LASERJET 


HP ll & ID, OF & Iii 
IMA $89 IMA $[49 {ME $245 


PACIFIC DATA — | 
POSTSCRIPT CARTRIDGE $385 
a 


4019 & 4019E 
[MB 5139 2MB 5187 35995 $257 


PANE 


4420 & 440; 
iMB $109. 298 8169 IMA $279 


CANON | 
LBP 4 

iMB $109 2M8 $229 448 $319 
LBP £ 

IMB $119 2:48 $159. 4M8 $259 


EPSON EPL 600€ | 


ri E d ee 
z 


NATIONAL LEADER IN 


EXPANSION MEMORY !! 
INTERNATIONAL 
ORDERS ACCEPTED !! 
MEMORY 
6450504 2MB MOO SOZ. 555X, OCA m 
ee DB 2 SIUM. $139 
LASANTE IMB FOR HOD B $249 
5450379 2MB MOD BHI NIBI € 
34F1333 4MA PS? GMM i 
30F5340 28 KIT MOD 30-286 $4? 
845 1060 4M MOD 80171731 i 
6450128 AMA MOD 90 & 95 - 
4450902 2MB MOD 90 4 95 195 


l 


PS2 EXPANSION BOARDS | 


4450509 WI2MB 1-898 MOD 50, 502, 555X 60 $440 


6450605 WMA 28M8 MOD ?0 & 80 $440 
, FOOTE WAMBE 2-148 MOD 70 È 8&0 $485 
WF30l | WMS 4/645 MOD 70 LIN) $490 
. MSMJI85 WIMA 1-1348 MOD 50, 555X 60 $425 
"E. PROCO f PS) DRIVES d 
HOMAMO SOSOZ $1375. 320MB SCHEXT — $2500 
SOME SCS EXT $745 (ZAR EXT ADD $269 
(COME SCO EXT — $985 MCSCOADAPIER $285 
J100MG SOU EXT — $1457 650MB EXT CD-ROM. $747 


IMB $119. 248 $159 4MB $259 


VIDEO GRAPHICS CARDS 


1 


ORCHID TECHNOLOGY | 
PRODESIGNER IIS — 51218 S299 IMB $209 
PRODESIGNER IMC FORPS2 IMB $399 
O | 
S514 ULTRA PSA ORISA BUS — SI2KB $469 
8514 ULTRA PLUS YGA WiIMB $599 
VGA WONDER WIMOUSE 31b $239 
VGA INTEGRA WILSEKB. $129 
BASIC YGA ét X 480 1" 


? | 
P Ld j m uw f: M i 
BO A RES ARI " 


BOCA SUPER VGA 512K $039. 1M8 $179 


BOCA VGA 4X X 500 m 
TOSHIBA LAPTOP | 
TI200SE/ME, T1600, T3100E, T31005X, 
ee ETT 
TI000SE/XEILE, T20005X »e $289 
TIDOLE, T20005X MB $499 
T31005X, TY2SX 4MB SAAT 
MEGAHERTZ 


LAPTOP MODEMS TOSHBA/COMPAQI'OTHERS 
1400BAUD $149 WIMNPS $207 


2400 HODEFH00 FAX FOR TOSHIBA $407 
TOSHIBA LAPTOP ETHERNET ADAFTER $290 


HOURS MON - FRI 7AM-SPM SAT 8AM-2PM 


MATH CO-PROCESSO) 


d Prem roe | 
l 4 k 
| UM m 


NEW!!! ULSI 
FASTER. LOVER COST LIFETIME WARRANTY 
30 DAY MONEY BACK GUARANTEE 
US83C47-16 $19? 6S) C87-33 $19? 
U581C87-20 $139 US89C87-165X — $129 
U583C37-28 $1? US83ICET-205X 5H. 
CYRIX 
83047-14 $209 81087-3) Sue 
83D3T-20 $10? ESA-i $159 
83047-25 $109 A&JS87-20 Sts? 
INTEL . 
$0387~16 $249 $0387.43) $249 
60387-20 $24?  250187-165X $199 
8018225 $249 50181-205X $19 


SIMM/SIPP MEMORY 


IX8-70NS $59 256X9-70NS $23 


1X9-80NS $55 2S6XP-80NS SI? 
1X5-100NS $53. 158X9--100NS $7 
AX9-BÜNS — — $225 255X9-I2ÓNS — $15 
4X9-70NS — $8 

DRAM MEMORY 


IMBXI-TONS — $570 258XI-IQONS — $145 
IMBXI-SONS — 3550 1S8XI-I20NS — $1.60 
IMBXI-I00NS $5.25 256XI-IS0NS — $1.40 
156X4-BONS — $550 &X4GUNS — HU 
156X4-(00NS — $525 &XA-IONS — $115 
156X4-120NS — $500 &AXI-I20NS — $1.50 
15XI-BUNS — $205 &XI-ISUNS — $1.10 
VISA 
= 


NO SURCHARGE ON VISA/MASTERCAAD, AMEX ADO4% PURCHASE ORDERS ACCEPTED FROM QUALIFIEO FAMS 20% RESTOCKING FEE ON ALL NON-DEFECTIVE RETURNS PRICES SUBJECT TO CHANGE 


Circle 318 on Inquiry Card (RESELLERS: 319). 
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9,600-38,400bps 
MODEM...$169 


NOW you can afford a SPEEDMODEM.- The CHAMP » has araw 
speed of 300 - 9600 bps and 4:1 data compression for throughput 
up to 38,400 bps. Dynamic Impedance Stabilization- provides 
| robust performance on noisy telephone circuits. The COMBO » 


| DOS, 05/2, Xenix, Unix, Netware 286 & 386 


Flawless Performance 
Perisol's subsystems offer failsafe performance 
without stretching your budget. We support 


Any PS/2 
50/70/90 
for both AT & PS/2s. No compatibility issues. u 
No problems. It's that simple. pri 

d Caching Controllers d Disk Mirroring & Duplexing 
Y Torture-Tested Drives with 24-hour Bum-in 


Lifetime Toll Fre 
y Uime To er Teco UID se tiling t PM) 


Enhance Any — System Capacity Access Interface Price 
PS/2 With | 


We Bach Our 
5.25" Drives 
for 5 Years! 


adds 9600 bps send/receive, full-featured FAX with VOICE MAIL 
upgrade...total communications capability-only $279. Both come 
with a 30-day money back guarantee, 5-year warranty and made in 
USA. BYTE magazine said our 2400bps modem was "a real P 
deal" ...well we've done it again! See for yourself... *3/89p.102 


| 409732-4500 CALL NOW 800 228 6648 . r«x408732-4570 


Call for Perisol's Complete Product Catalog 


800-447-8226 


Fax: 408-988-4431 
International Tel: 408-988-2232 


TECHROLGOOY 


—— eni — —— T : — | ———— À Si o — — 


— " NE >. € 


ae LP wm M 


VOICE MASTER KEY® SYSTEM II | 
VOICE RECOGNITION & SPEECH RESPONSE — 
FOR IBM PC/XT/AT/3B6, PS/2, LAPTOPS, COMPATIBLES 


A TRULY ECONOMICAL 
9-TRACK SUBSYSTEM 
DOESNT JUST COME 
WITH A LOW PRICE. 


— To really be economical, a 9-track 
subsystem must be easy to use, durable, 
powerful, and reliable. It should: 


VOICE MASTER KEY- 
COVE INC, — 
tomna vwou Xx 


LO 
YE LPT AUTO HOH i0 


T Me 


W Require no controller card 

Y Be easily shared among multiple 
PCs at no additional cost 

W Average 25,000 hours without (ail 

(f Have a full 1 MB cache buffer for 
unimpeded data transfer performance 
Come with powerful, easy-to-use 
software for interchange and backup 
Make mounting lapes a one-slep 
process 


<> W Be warranted for 2 years 


V & Come with toll-free customer support 


FOR PRODUCTIVITY, PRESENTATIONS, SOFTWARE DESIGN, 
ENTERTAINMENT, LANGUAGE TRAINING, EDUCATION, MORE... 
SPEECH/SOUND RECORDING AND PLAYBACK. Desktop Audio sound editing 
aimes you to Create custom sound applications. Vanable sample rate (io 20 KHz) and 

compression ovs. A lour-voico music synthesizer is included also! | 
VOICE RECOGNITION TSR utkry allows you to odd voice command keyboard 
macros t0 your CAD. desktop publishing, word processing, spread sheet, or. 
entertainment programs, Up to 64 voice commands in RAM at once--more from ask, 
HARDWARE SYSTEM contains maitin speaker with separalo. volume and tono 
controls, oxternal speaker and headphone jacks. Enclosuro mado of sturdy vinyl-clad | 
| steel. Attaches fo parallel printer. port without affecting normal printer operation (U.S. | 
| Patent 4,812,847). Headset rucrophone, panier cable, 9 volt AC adapter (110 volt 
UL/CSA listed), and camprehensive user manual included 
QUALITY THROUGHOUT, MADE IN USA. ONLY $219.95 


ORDER HOTLINE: (503) 342-1271 Mon-Fri, B AM to 5 PM PST 
Visa/MasterCard, company checks, monoy orders, CODs (wth pror approval) 
accepted. Personal checks subject 10 3 weak shipping delay, Specty computer type 
when nrdenng Add $5 shipping charge for delivery in USA and Canada. Foreign 
inquiries contact Covox for C&F/CIF quotes. OEM configurations avaiable. 


D DA Y ALONE Y HACK GUARANTEE © NOT COMPLETELY SATISFIED 
CALL OH WRITE FOR FREE PRODUCT CATALOG 


COVOX INC. TEL eos 342-1271 
FAX (503 


Fortunately, there is such a subsystem: the 17.3201, manufactured 
by Overland Data. lis low weight (32 Ib) and PC parallel port 
interface make il easy to share among all kinds of PCs. And, like 
all of our value-packed subsystems, the TL3201 is backed by 
OSSP, the most comprehensive service and support system in the 
industry. All to keep your subsystem ecanomical long after the 
purchase. Finding out more is economical too; the call is free. 


1-800-PC9-TRAK 


675 Congar Stroat 342-1283 
f 400.328.0728. » dum Ma 14 H-621-5465]. a Fae: 0440 270-843 


Eugono, Oregon 97402 BBS (503) 342-4135 


Ft: OVERLAND DATA 
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Circle 217 on Inquiry Card. Circle 81 on Inquiry Card (RESELLERS: 82). 


We Dare The Competition 


To Beat Our Prices! 


TOSHIBA 


Toshiba 1000SE 

Toshiba 1000 XE , 
Toshiba 1200XE 20/40 .........$1,845/2,015 
Toshiba 2000SX 20/40 $2,650/2,925 
Toshiba 3100SX 80 $ 
Toshiba 3100E 40 ............................ 
Toshiba 3200/3200SX ................-.... 
Toshiba 5200 40/109 ........ eme 


NEC 


UltraLite 286V-20MB/40MB 
ProSpeed 286-40MB ..................... $3,099 


„CALL 


386-100MB 
3B6CSX Color: 40MB/100MB .. 


ZENITH 


Supersport 286E-20 

Supersport 286E-40 ................ 

3865 X-40 

koc M - MN 
Ail Other Models ................ — CALL 


€ 
. CALL 


 * HARD DRIVES x 
SEAGATE 


ST1574 IDE 28ms 44MB 3.5" 

ST1102A IDE 19ms BOMB 3.5" ................. 
ST1144A IDE 18ms 125MB 3.5" 

ST1239A IDE 15ms 210MB 3.5" ............. 


CONNER 


CP3024 IDE 27ms 21MB 3.5" .. re 
CP3000 IDE 25ms 42MB 3.5" uuu ane 
CP3184 IDE 25ms 84MB 3.5"... 
CP3104 IDE 25ms 104MB 3.5" ............ «x GALL 


* HARD DRIVE CARDS x 


AT MFM 2:1 Controiler onenen 
AT MFM 1:1 Coniroller 
AT ALL 11 Controller bbtente4deu4 


OFDM ENE Cod MEP O OPH ORS 


TEAC 


360K 5.25" HH Black .. — 
720K 3,5" HH w/5i 25 | nadie —RÁ—" $84 
1 p 5.25" HH Gra 


PC BRAND 


Mono Graphics w/ Printer Port .. 
Color Graphics w/ Printer Port 
an a al Autoswitch 


TEAMS & CONDITIONS: VISA, MC, UPS. 
COD OR PREPAYMENT, CODs: Additional 
$4.75 per shipping carton, cash of cashiers 
Check. AC-T. i$ now serving the continental 
US. and Europe. Prices and availability sub- 
E change Met 30 P O.5 accepted from 
I, state. and federal gov't agencies, all 
other net 30 requests are Subject to approval 


Circle 16 on Inquiry Card (RESELLERS: 17}. 


30 Day Money 


Back Guarantee 


* LAPTOPS * 


1 Year Parts and Labor 


PANASONIC 


Panasonic CF-150 ......crecccssorscucnersnone 
Panasonic CF-170 .............. GÀ 
Panasonic CF-270 


Premi 
Premi 


um Exec 3865X 20MB 
um Exec 286/12 


All Other Modals Available ........ veces GALL 


TEXAS INSTRUMENTS 


TM2000 Notebook 286/20MB VGA 
3.5°/1 44MB Floppy 
LT286 VGA: 20MB/40MB 


rur Di > 
| AAN. NA 


M 
hy 


* 3B6SX 15/20 Mhz x 


egabyle of Memory 
1.44MB & 5.25' 1 OMB Floppy Orives 


OMB Hard Disk Drive 


6 bit VGA Video Card 
4° VGA Color Monitor $1,495 


386SX-16Mhz 


Glock Calendar 


E 


e 2 Serial, 1 "Parallel Pori 


AT Keyboard 


* HARDWARE x 


AT 12 Mhz (exp. 4 D wail) 
XT 10 Mhz Turbo ee wail) 


Power 
Power 


XT “ars w/ 


Ba 
AT 


i (Full 


Supply 200 Walt 
Supply 150 Watt .. 
tdware) ... 

asa {wi hardware) . 
Size) 


Keyboard 101 Key iil idum 
Mult VO Card .. 


Flopp 


Controller Card .. 
(1.44/1,2/720K/360K) ... 


W Wi American 


J 


Computer 
Technology 


386SX-20Mhz 
$1,515 


TOLL FREE 


1-800-678-5913 


* LAPTOPS * 


EPSON 


386SX 20MB Removable .. "m 

3865X 40MB Removable ... "mam 

3865X Notebook .. — esu 
COMPAQ 


Compaq LTE-20 .. — -— Hn 
Compaq LTE- 286/20 ...... 
Compaq LTE-286/40 "CALL 
Campaq SLT-286/20 ..................... CALL 
Compaq SLT-286/40 ... aeren GALL 
All other models a.. ney ini 


* LAPTOP MEMORY x — 


T1 SENE. "o — „$225 
T2000 2MB .......... $225 


All Toshiba/Compaq memory available ... 


| * LAPTOP PRINTERS * 


BJ10e . WR N ET CE ——— —— ER Ee 
8J300 . b3tUtbo446t&átlnmddk d E IR Se ear Ta | $440 
BJ330 ROPER ene NN EN ISISTITITI — — = 


* PRINTER SPECIALS x 


CITIZEN 


120D/180D .. 
GSX-140/200GX ... 
HSP Y. dde 


GSX 145 .. 
HEWLETT-PACKARD 


Laserjet IIP 
Laserjet Series lil 
ek jet ID 


PANASONIC 


KXP 1180 192cps, 80 col, 9-pin ................ 
KXP 1124 192cps, 24-pin 

KXP 1624 192cps, 132col, 24-pin 

KXP 1695 330cps, 132 col, 9-pin 

KXP 4420 Laser. 8 page per minute 


MultiSync 2A 14° ee VGA 
MulliSync GS 14" M 

MuliiSync 3D 14" (1024x768) EGANGA . 
MultiSync 4D 16" (1024x768) .28DP .. 
MultiSync 5D 20" (2180x1024) .31 DP . 


HOURS: Monday - Friday 

7:30-5:00 (PST) 

(714)534-5144  Fax(714)534-5803 
12492 GALWAY «E, 

GARDEN GROVE, CA 92466 
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Circle 294 on Inquiry Card. 


THE FASTEST 80486 & 80386/40 MHz 
15 Mips, FASTER THAN EVEREX STEP & ALR 


FEATURES 

© 64/256K Write Back Cache 

* Burst Mode Design 

« Shadow Aan on Video & Bios 

* 64MB 32 Bil Memory Expansion 

¢ Baby aie with Eight Expansion Sial 
» Unix, OS/2 & Novell 100% Compatibto 


Don't Move! 


without telling 


BVIE 


Clip out form below 
and mail to: 


BYTE Magazine 
PO, Box 555 
Hightstown, NJ 08520 


15 Mipa! 1895 Oty 1 


i we " * One Yoar Full Warranty 
LHE ‘= * Mada in USA 
NEW BABY SIZE 
ne Complols Deektop System with =| 
SYSTEM BOARD _ 1.2 MB Floppy, HD/Floppy Controller, 

MODEL CACHE MIPS OK 4M 101 Keyboard and 4MB Memory 

48032 K 152 - 

45625 64K 114 MONO VGA 

3840 BAK 9.8 2070 — 2345 

38533 MHK 8.3 T8979 2215 
309705 GK 6.2 386/40 1470 1745 
“256K Cache Available 1400 1075 


SUPER TOWER mats CSA a iii | At leas! 8 weeks hefore you move, picase give us your i 

Imm "Wwe Add $200 & Hard Disk Available j new address and/or name change [ 

MONITOR | (Please Print) 

New address, nume i 

| Name I 

FLOPPY ... na  ————MÉÁÉÉÁÉÁÉÁSR | alÓ l 

HARD DISK | city | 

COMER EDEN 

l Print current name and address l 

* 5 Hall Ht Drivo Bay t for affix ihe mailing label from your current issue of BYTE here) | 
* 2 Full HL Drivo Bay i 

* 250 Watt UL/Power Supply Current address, name l 

* Dual Fans | | 

* Doublo Security Lock | Name . E i 

* Wheels / Casta 

* Froni Display Panel QUANTUM IDE 52MB.. .215.00 | Address A, I 

* Excellence For UNIX & NOVELL Server QUANTUM IDE 105M6. .... 33900 | Ci | 

- UPS Optional MAXTOR IDE 200MB ... ... .....699.00 us 

47273 Fremont Blvd., Fremont, CA 94539 Stie —— Zip i 


TECHNOLOGY POWER ENT., INC. 


Tet: 415-623-3818 Fax: 415-523-3840 


LOWEST PRICES 
SAME DAY SHIPPING 


Fax: (408) 944-9801 


AMT INTERNATIONAL 
(408) 432-0552 * (408) 432-1790 


COMPAQ MEMORY 


DeskPrg 284-E, 301-2020623 
148  113131-001 $125 00 
4MB — 1131324901... $30.00 


W960-001 $125.00 
412534401 £315.00 

OeckPro 344-33, 434-32 A Systeme 
2MB 1151442001 $200.00 


AST MEMORY 
Brrro- 288, Worketatioa 


{MB  D21504. ...... 811500 
4MB — D2151A $390 00 


IBM PS/2 MEMORY 


Madets 70-ER 1/921, SOI, SISX 655% 
2MB 6450604... $179.00 
Modal 53SX, 655%, :HF3UT7 & MTM 


2M5 3758 .... $150.00 

4MB 3MT7B ....... $215 00 
Hewtett-Pachard Laser Jet EP & 11D 

1M5 14438 $110.00 

2MB SME... 1/5000 

4MB Xu458 — — $21500 
18M Laser 4719 nad 40100 

2MB 1038137 ..... $368.00 

33M9 1033575 ..... $469.00 
Canna LOP-A1, HIA, ANT 

2MB 563-1880 .— 122500 

AME Ful fWA. 343900 


LAPTOP AND PORTABLE 
MEMORY 


TOSHIBA MEMORY 


512K K1500810-010... .. F59.00 AMB 

2MB Kit 500$10-002 $150 00 
Premian 380-1629C 

1MB KA 500510-007 — $3500 

AMB Kx 5005 10-008 $275 00 
Ponie 358-70 

1MB Kit 500S 10-00G .——. . $150.00 

AME KR 500510-004 __. $350.00 


Emro 
4MB KA 500510-008 ._..... $363.00 
Fromas 


Modals 70-A21 
7MB 

Per Wut 
1 
emp 

LL BELLES 
2-DMB w2M 5450605 -mm $483.00 


2-14MB m2M 34AF3077 ... $500.00 
2-16MB wabi 34F3077 $525 00 


SAFAI —--- STTO00 Mode 10005EXE $285.00 


Model TOUCISE/XE $325.00 
Model TT2OQXE __.. $23000 
Model 11500. — . $200.00 


5450608 $150.00 
E430375 ...... $148 00 


6450379 ...... $220.00 


Models 58, S07. 55 $x 460 


2-848 
HEWLETT-PACKARD MEMORY 


149 DISA 1. .$11200 


4MB OIA. EO 1M8 


2393 QUME DRIVE, 
SAN JOSE, CA 95131 
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1497259 3599.00 


LASER PRINTER MEMORY 


Hewiatt-Fackard Laser Jel NP, [ll & m0 


$9474B A110. 


DRAM - DRAM - DRAM 
DAAM (EU 
$200 4454-15 
250 448-12 
275 Abe 1 


DAR 
AONI — 


COMPAT MEMORY 
Portable LTE 286......... 8175.00 
Portable LTE 285 ~- $225.00 
1M8 5101-205... 122500 
{MB OSLT-286 =m $775.00 


NEC MEMORY 
IMB — Prospeed 26... F270.) 
2MB —Prospesd 386 .... M5000 


ZENITH MEMORY 


Tanith T MAZITI & DE 

1MB 7435/3500ME $100.00 

AMB ZA3SIMX 152500 
iid I-345/28/72/25 & N 

248 ZA3500MG .... $199 00 
Zaai 2-36 £X 

2M8 2006-9 reer $225.00 


MATH COPROCESSORS 


INTEL 
BOET SI Ls. $90.00 
BOET -2 BMHr octets $1600 
8067-1 10000 __.__... SIG. 


Circle 25 on Inquiry Card. 


Wake the call! 


12 MHz 80286 16 MHz 386SX 


* 1.2 Mb Floppy * DOS 5.0 Call * 1.2 Mb Floppy 

* JO Mb Drive * JO Mb Driv 

"OCT ann * Wordperfect 5.1 — Best Price ere wia 

* 147 VGA Monitor * Teac 1.44 Floppy Drive $64 * 147 VGA Monitor 

* Parallel « Serial Poris * Genius Seriol Mouse 521 | * Parallel + Serial Poris 


* 101 Key Keyboard 
* Battery Dacked Clock 


$1,385.00 


* 101 Key Keyboard 
* Haltery Bached Clock 


$999.00 


* MS Windows Call 
* 101-key Keyboard $49 
* VGA Monitor/Card $299 


20 MHz 386SX 25 MHz 386 33 MHz 386 wos ES ade etn 
. IDE -— | 
ede t Mb RAM * G3Kb Cache 2 Iand/4 Hoppe IDE coasa aannam | 


* 4 Mb RAM 
* 1.2 Mb = I/F Floppy 
"144 Mb 3 172 Floppy 
* 125 Mb Drive 19 MS 
* 16 Bn VGA Card with 
5$12Kb 
14° 1024 4 768 Color 
VGA Monitor 28 DP 
[ Parallel] + 2 Serial 
Ports. | Game 
LIOI Kry Keyboard 


* 1.2 Mb 5-1/4" Floppy 
* ).44 Mh 3-1/2" Floppy 
" 125 Mb Drtve 19 MS 
* 15-Dit VGA Card with 
SI2Kb 
I4" 1024 x 768 Color 
VGA Monitor 
| Parallel + 2 Serial 
Parts, | Game 
* 101 Key Keyboard 
* Battery Backed Clock 
“MS-DOS 4.01 + GW- 
Basic 
*3 Button Mouse 


$1,599.00 


“2.2 Mb 5- 1/4" Floppy 

* 1,44 Mb 3-1/2" Floppy 

* 125 Mb [rive 19 MS 

* 16 Bu VGA Card with 
512Kb 

* 14" 1024 x 768 Color 
VGA Manitor .28 DP 

* 1 arate! + 2 Serial 
Portis, | Game 

7101 Key Keyboard 

id Hallery Barked Clock aliens Packed! Clock 

* MS-DOS 4.01 + GW- * MS-DOS 4.0} GW | 
Basic Basir 

^ 3 Button Mouse * 3 Bulton Mouse 


$1,885.00 $1,935.00 | 


2 Hard/2 Floppy w/ 1 Parallel. 2 Serial 

ud DONE LLL eh er erret rone ER 
XT/AT High Density Floppy Controller 

Up ie 4 Hi-Denolty Flopples! oo... a2 
AT/AT High Density Floppy Controller 

Up to 2 Ili-Density Flopplest oo... ccc 28 


AT Card 2 Serial, 1 Parallel. | Game... 8 21 
AT Cami 1 Sertal. 1 Parallel. | Game. | 
Clock. Calendar, and. Battery i5... ZR | 
XI Plus 1 Serial Pari, 1 Parallel Port, 
| Game Port, Clock, Calendar. w/ | 
Balter. Built in High Density FDC 
docs 2 Floppies [Any Combot) 44 bed Reed beer J2 
Modem External 2400 Bawd......... A 


MONITORS 


Seagate 
157A 45MB IDE Z28ms Cen nee bb eee rnt hepa 4v 


1239A 210MH IDE 15mm» ......... — 
Other models BA * n4 FA Pesan eed 04 nisani di CAU 


Conner 

CP3044 424518 IDE 25ms 

CPIIB4 HOMI IDE 25ms eere eve AOD 
CPJI04 100MH IDE 25ms eee JEU 


Sony (Color VGA Trinitron) 

1320 ,25mm VGA only 

1342 .25mm RIDAN Multi«car 

1304 25mm 1024 a 768 w/VGA x able... 695 
GYM 1300 13^ Multtsvin /Multiscan 

OVAT 2000 2D. Mulli»ync/scan 


NEC 

2A 14 BUOX6UO MultiSync, & ABU 
3D 14" IGZAXx7GN MulliSync oo... at 
Js Low Radiation 


Panasonic 

I 124/71 I| RU ————HÉ as 264/170 
1123/1694 .  . es sss ZAA Call 
1624/1895 iccesccsccccecceseepes scene BROJA 
4420 ree a 
4450174423 Lees | EIS/ Cull 


Hewlett-Packard 

Laser Series Il /fLaser flip 

* Laser HP/ZTIP one — 
| IT P o —— 


Pacific Data 


4D tG 1024x768 28mm ............ ne 
^D 20 12H0x1024. imm.. 


Cr3204 200MB IDE 19ms ...................... GID 


IMB/2MU 4hhobueedendorawnone IIITIITII —Ó— 130/180 
25.N-1 


FLOPPY DRIVES | 


CHIPS 


Teac 

Me ee 
(4 oco ——————Ü ) 
720KI5 3.5 «mon su; 

AGOK 


Toshiba 
10008E 
1000XL 
1200XE 


Intel 
80287-10 
40386 SXIG 
HO387-20 
H0387-25 


Pak ksi vel wal eei ead tad ee thd ett dee (4d oad ep Cal 
sla Lira v a A E RN E 
20MI3/AO0MHB. eee, Call 
20008X 20M B/40MRB ,..,. , Cal 
31008 XN sed FAa at eise rose miam ceeds seononaere CAN 
SIOGE 20MB/40MB iaasa . Cali 
320054 aii A EL 
GHDO JOMI DOMLI sniinasninaiansencaa Call 


MOTHERBOARDS 


12 Mil? 2H6G ... esos 

[1 1,7 ireira 
Lil o] c -—-—-—-— —— F 
25 MI is MG w/o CPU mirii ee : 
25 All lz 386 w/ Cache coce iiim 
33 MI Iz 386 wf Cuche ..............5 ees ss 


CALL NOW! 


VIDEO CARDS 


16-Bl VGA 1024 x 768 
1 MB RAM, 256 Color 
Trident! Chip Set... 


Toshiba Memory ..............—.. .. LOW, low prices 


4937 5. Sepulveda Blvd 


Corporate P.0.s welcomed. All packages 


shipped UPS and FedEx. COD add $3.95. Culver City, CA 90230 
Masiercard and VISA accepted. All returns store Hours 8:00 - 5:00PM 
mus! hava R.M.A.s. Prica/terms/condl- a 0 0 Ši Q 5 0 ii 4 4 8 1 (213) 572-4471 Fax 
tions subject io change without notice. (213) 390-2380 
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Circle 218 on Inquiry Card. 


he pe ee eee zs 
y i " A A p, n oe be = | 
g beabavaid’ 
HR E an At 
— | 


LCD VGA Portable 


3865X-20MIz ...... $1,595 

| 988-25MMHz sen $1,795 
JB86-33MIBz ........... $1,945 

* JMB RAM * 12MB & 14MB FD 

a 42MB hard disk 

« LCD 640430 screen 

* LCD YGA display 

s Serial and parallel 

a 86 key detachable keyboard 

« 200W power supply 


Plasma VGA Portable 


J86SX-20MHHz ...... $1,795 
386-25MHz ....... $1,995 
3J8R6-33MHz ....... $2,145 | 
* IMR RAM © 1.2MB & 1.44MB FD 
s 42MB hard disk 

» Plasma VGA 640x480 screen 

s Plasma VGA card 

* Serial and Parallel 

| * B6 key detachable keyboard 


Notebook 386sx ..$2,095 


* 2MB HAM * LAMB FD 
* 40MB HD * Serial or parallel 
* Built-in mouse & scanner ports 
* Ext. keyboard port 
+ Exl. monitor port 
» Carrying Case 
Fortune 1000 companies, 
Untversities and 
Governments purchase 


Desktop Super VGA Color System 


PCI 386SX-20MHz sennen D 1,595 
PCI 386-25MHz ....... ern $1,695 


» 2MB RAM © 85MB IDE HD (19ms) 

* 1.2 & 1.4AMB FD © 16 bit Super YGA Card with 1MB RAM 
s 14" Super VGA Color Monitor 

* 2 Serial, parallel and game ports * 101-key keyboard 

* Case & power supply * DOS 4,0] or 3.3 

* Windows 3.0 wilh mouse © 30 days money back guarantee 


PCI 386-33 OPE EE FU RVR ENTER eS $2 ,095 orders welcome. a 200W power supply 
* same as above configuration = 64K Cache memory +91 (0x75 Dx 16.1 M) ©9.1° iH) x 75* (D) x 16.1* (W) 
SIMB RAM * 120MB HD E RE All systems come with 2 486-25 MHz......... $2,995 | 486-25 MHz ...... 53,195 


years labor + 1 year 


486-33 MIHz.......... $3,295 | 486-33 MHz ...... $3,495 


Lo tanc MERCED: parts warranty. 256K Cache Memory = 256K Cache Memory 
* same as above configuration * 256K Cache memory Free Lee toll (ree JMP RAM * 4MB RAM 
» 200 MB IDE HD 114,5M5) * AMB RAM technical support. 200 MB IDE HD (14.5MS! a 200 MB IDE HD (14.545) 


Price LA To Changs Without Notice 


"m. F] ee 
PAC | P | C C 0 M f UT [a RS 9945 LOWER AZUSA, TEMPLE CITY, CA. 91780 
TOLL FREE 800/346-7207 » FAX: 818/442-9112 


OFFICE HOURS: MON-SAT 8:30AM-5:30PM PST 


BYTE BACKISSUES FOR SALE 


1990 1991 1990-'91 BYTE Issues $6.00* 


January The above prices include postage in the US. *Please add $.50 per copy 
for Canada and Mexico; and $2.00 per copy to foreign countries (surface 
delivery). European customers please refer to Back Issue order form in 
March International Advertising section of book. 


— Please indicate which issues you would like by checking (^) 
[ | pri the boxes. Send requests with payment to: 


cM May BYTE Back Issues, One Phoenix Mill Lane, Peterborough, NH 
Available 03458 


February 


June (603) 924-9281 
July D Check enclosed Charge: O VISA O MasterCard 


August Card # 


Exp. Date 


Signature 


September 


October daa 


November 


December 


Inside the 
IBM PCs n 211 
All orders must be prepaid. Please allow four wecks for delivery. 


Address 


Cily 
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Lowest Prices! COMPUTER Call our toll- 


Large Selection! 
Fast Service! 


free order line: 


1-800-388-8550 


We offer the lowest LaserJet prices in the industry! 


Free 6' cable with every LaserJet order. 


HEWLETT-PACKARD 


LaserJet Blowout! 
LasarJet WIS) ........................... nn Call 
LaserJet lIIP..................................5 959 
LaserJet IP... all 


P Ro 4 -—e—— 1,510 
kasurat ID eese eo eeranaerornnnos Call 
DeskJet S00....ccsssesssssssevecsesssssensses 490 
SN RR venis, BGBl 
AIT EEE 1,400 


Gli A: d m — —Á IO 
LaserJet TONEN Sionissa 
Lower Cassette Tray .......................250 


1MEG Unpgrade................................ 108 

2 MEG Upgrade................. eene 195 

4 MEG Upgrada............................... 245 
PACIFIC DATA 


Laser Accessories 
Pacific Data 1 Mb/2MB .........$ 120/170 
Pacific Data 25-N-1........... 0479 


Pacific Bar Code ............................—- 326 
Pacific Outlines................. nennen 199 
Pagifie Page PE ................ eer Cail 


Pacific Page XL........... erre 205 
so lupus ss enne end =- 


Plotter in a Cartridge....................».- 245 
Headlines in a Cartridga.................215 
FESTE PEIN LL LII LL eee rre eor 219 
Pacific Connect 256K ................... „259 


Complete Font Library....................259 
Super Set Plus 425 .........................Call 


OKIDATA PRINTERS 


ML390 Wirt haer HEAR HER S odd EH EN 4 ORTI de pin 435 
Lo U———————— A 


En | 


AA Aa socios oce ence E 


TERMS: VISA, MC accepted. 
COD add $3.75. P.O.s must be 
mailed in. All products shipped 
via UPS/Faderal Express/DHL. 
Overseas orders welcome. No 
surcharge on VISA/MC. 


Circle 71 on Inquiry Card. 


PANASONIC 

MDA cst: — Án 
| AN n BÉ 
|i]... MEMON MN AUI CDM Sid. 149 
VIR Poorer re epoca LOS 
a 

NOOIT Call 
ETN 405 
LY QMMNMNDME 810 
COLS incen diii niltibimi UE i: 1175 
MEN. mmn Call 

EPSON PRINTERS 
TSL i AANE ia $ 165 
E rn 279 
200 29 9 M 
li oe ee CI 
CT: 
[: ene 430 
O E o s s exe 539 
ii po sns ip ad cf RC 370 
LOT1050.... ..589 
lorc MNA NI. 965 
E nnn Call 
EPÉTODO circ MNA Call 
CITIZEN 


Prices Too Low List! 


GSX140 GSX145 
35X200 HSP500 


FO CARD 
XT VC 1S, 1P, 1G, FOC, CLK.........$ 24 
25, 1P, 1G XT M/10......................28 
720K/1.2MB/1.44 MB FOC............ 30 
HARD DISK CONTROLLER 
XT-GEN MFM HDC ................ $ 47 
ET-quI NU. MIU. 47 


ATAT: MEM HDC.............. 549 


ORDER TODAY 


HARD DRIVES 
Seagate Hard Disks 
ST 157A IDE 40 MB 25ms ........... $ 205 
ST1102A IDE 89 MB 19ms ............. 310 
ST1144 IDE 125 MB 20ms.............. 405 
ST1239A IDE 210 MB 15ms ........... 689 
ST251-1 MFM 40 MB 28rns ........... 225 


CP3000 IDE 42MB 25ms 3-1/2 ... $ 235 
CP3184 IDE 84MB 25ms 3-1/2 .......405 
CP3104 IDE 104MB 19ms 3-1/2 .....399 


CP3204 IDE 209MB 19ms 3-1/2 .....675 
FLOPPY DRIVES 
Teac 
To | |: satis coim oM IS En ci $ 65 
1.44MB.......... ns T 65 
p | CS RN CHEN 59 
36Q0KB CEDETTE TELE RE VET VRERRERPATES RAS Peed ET "A. 
VIDEO CARDS 
VGA 16-bit IMB 1024x768.......... $ 128 
VGA 16-bit 512KB 1024x76B............75 
VGA 16-bit 256KB 1024x768 ............ 70 
Color Graphic Card w/ PP... 25 
Monochrome Graphic Card m PP. .25 
MONITORS 
Nec 
Multisync 2A .......................-... $5 460 


Multisync 3D uere rneronoto stans PO 
Multisync dD....................................980 


Multisync 5D......................-. SR 971 | 
Samsung 
14" VGA SyncMaster 4 .28 .............$ 810 
14" VGA SyncMaster 2 .28 .. -. 370 
14° VGA Multi-Sync 800x600 .31 — 335 
14” VGA 8640x480 .31 ......................... .285 
12" Monochrome Monitor................... 75 


Computer Spectrum 
201 Pacific Coast Hwy. 
Wilmington, CA 90744 

(213) 518-2321 
FAX (213) 518-3123 


SSEVEREX | 
| 


L O W MEGACUBE ISA BUS 
| | 486-33 System 
p R I C E S Md MENOR PSUIS. cos ll 


P5/2 model 555X-60 meg ................... 


PS/2 model 70-60 meg 
PS/2 model 65SX-60 meg 


ee gn Step 386-20 MHz System 
miu e E SINCE 1983 1 € RAM, 64K Cache, 1.2 & y 
International Orders 40 meg Drive, 640x480 VGA Combo ..... CALL 
t 6-25 MHz System 
COTA a We Honor Manufacturer's S sul E GAK Cache, 1.2 & y 
Warranties AD mag Drive, 640x480 VGA Combo ......CALL 
DeskPro Madels 
; j Step 386-33 MHz System 
Orte nn i: Call for details qe Rg ead a 


386/20E-120 meg ........— sss 2795 150 meg Drive 1024x768 VGA Combo...CALL 


386/25E-120 meg ................................0088 
386/33L-320 MEG ................................ 7009 
' Call for other models — Monitor Extra * 


LAPTOP 


Texas Instruments TM2000 ....................... 

Texas Instruments TM3000 ....................... 

Compag LTE/286-40 meg .......................... 

Compaq LTE/386-60 meg 

Sharp 6220-20 meg... m 
CALL FOR OTHER BRANDS - 


TOSHIBA 


T1200 XE 40 meg 
T2000 SX 40 meg HDD 


NNNOVELL SPECIALS 


Netware Version 2.2 
[| Lec rere NER 
10 USES... csse antonio MENO 
BD BSÉTS Leere reote naunno pu sparen nn anonunora CALL 
100 users.. —— Y AB 
Netware 386 V. 3. 4 


ratauigszbtÁPA4 PME R SRE DEE PRR 


T3200 SXC 
T5200 


Call for all models and pricing 


LAPTOP MEMORY 


2 meg Toshiba 31005X .......................... 
2 meg Toshiba 5200 
2 meg Toshiba 32D0SX 


INTEL COPROCESSORS 
$99.00 90387-20.......$205.00 
80387 $X-16....5135.00 80387-25 .......$205.00 


PE EN 105 COC GLITE el | [mr 7 a NN 

WE STOCK CITIZEN HITACHI NEC HOUSTON INSTRUMENTS INTEL 
AST OKIDATA TALLGRASS ALR MICROSOFT PC MOUSE 
EPSON ARCHIVE WYSE SUMMAGRAPHIC CALCOMP 


] j N 
SOFTWARE SPECIAL LASER PRINTERS 
HARD DISKS dBase IV. ................488 SPECIALS HP Laser MD .........2550 
CONNER Wordperlect 5.1 ......260] HP Scan Jet+ .......1325 HP Laser 3P 1025 
Aldus Pagemaker .....495 Hp Paint Jet ...........965 
CP3044 40 meg ......Call | | ventura Publisher 525 | N N V N LL p HP Laser III ............1575 
CP3104 100 meg ...Call | | Clippar ....................535 Lotus Ver. 3.1 .......385 | | Panasonic 4450 .....1395 
CP30104 120 meg..can | | WordStar 8.0 ......... 190 Authorized Kodak 150P NEC 2 Model 90.......1695 


EasyExira ................... 
CP3204F 220 meg ..Call à Dealer mendi» NEC 2 Model 290 ...2675 


Intel Satisfaxtion TI PS1? 


Okidata 391 
Epson LO 1050 ......525 VGA BOARDS 


HP-7475 Plotter ...1495 | | BOCA Super VGA 1 meg .. 210 


LAN BOARDS 
B bit Arcnel 
16 bit Arcnel 
8 bit Ethernet .............. 
15 bit Ethemet 


rum PACIFIC 
XT8760E 676 meg..1895 DATA PRODUCTS 
XT87605 676 meg .2150 Al. lle 


P. Page BP .............- 
Call lor Optical and P. 1-2-4 Mem II 


W.O.R.M. Drives P. One Meg IIP 
P. 25 in One 
P. Headlines 


8 port Active Hub 
Token Ring Card ......... 
Takenhub 4-pon 
Call lor other 
LAN Accessories 


IBM Token-Ring .....655 
Panasonic 1124......299 | | ay wonder... 


Inte] 80387-33 .......205 Other VGA Video hoards 
available 


Corporate Accounts ALL QUOTED 
22^" Compulterlane,. «ss. 
: PRICES ONLY 


Gall for other brands 


Call for Volume 


s^, Outside California: 1-800-526-3482 "stich. 


Consultants Call 


for Pricing Inside California: 818-884-8644 e FAX: 818-884-8253 "Hm apes 
Exports 22107 Roscoe Blvd. Canoga Park, CA 91304 * 1/2 Block west of Topanga Prices subiect to change 
Available Hours: Monday - Friday 9 -6 “Quantities are limited 


Compaq E a Regestered Trademark of Compaq. IBM Is à Registrered Trademark of International Business Machines. 
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DEVELOPERS" TOOLS 


Tha Total Saleen Prsqraecmne 
The kasi bathing Prepramma: nace | Hif 
: . Appreciated b; ever 58 006 aco worldwide 


Ji 
TUP-300 
Universal Programmer 


& Testar {PC based) & * 


Irom $695.00 


8 Kohn PT. chel cim ba espanced 

TII Pen ter D i p 

we ACC cw 1 

| Eepo 200 £3 P PO PAL CPAL VL, GAL. PEDI. DiD LAD Chu 

ip m 14 VC. CLP, parat POU. Geen! PPM. Speier FROM & MP) 

18741424849, MISA FR. FC.521/541:351/7317732 351 45) 8706 1? 

$3704 PME TT, TTT, TA T3CSQ OA} 

Bless TT (7450, CAINS 145-19, SAAN DALU $9 ORAM greg Sa ORAE 

But scum etn, FOX 0 ORO. Jte o Coda Beas Fae Sohn ot Suite. E 

MA Cho LN 

EM ma mpm M acit ROM AM AEC jiem ds 

GB Other hgh paite piyade curi an iow Cast abiat from 9119 

UM Drewes OY 37i ku 31 pes à VIS - 

Call ut odes for complete product bre 

B3 peat werenty. JO deyt money bach. pets 

Bi pes feo whew opie cj Camtermer feo 
Wieisieutors ore Wekems 


TRIBAL MICLROSTSTEMS. 
Te (4150276959 8 Fas 15623-9915 
HMA B Denm Deed Pope CA 34508 


Circle 308 on Inquiry Card 
(RESELLERS: 309). 


DOS IN ROM! 


ALWAYS WAITING 
FOM A PROMPT? 
SFECO we with 
MvS OM OF we: 
-agoT 9.1 3EC 
-3/E BITE CARD, 
-ANT POMS, GOOG 
-LAMÉ, CONTA | 
64K.,.., S95 P 
360K #00 


vs 
T 782 5402 | 


8088 SINGLE 
BOARD COMPUTER 


FC GN A CARD! 
1*.DEBuO Ow ec 
P.TEHT SAC AAH 


23.BURN FPROM 
-BATTERT , SOLAR 
~STA WARRANT T 


-A2 PIM ec cus Se 


-.ZFAR,39E€8h5^,RnTC 
-LCU/KBO FORTS 
wvSact].. $9* 
"^vn108....60 
PE CARLE. .30 
PE CARD... 8S 


Circle 184 on Inquiry Card. 


Complete VOICE MAIL 
TURNKEY SYSTEMS! 


We Have The Competitive Edge 


BEST BUY! BEST VALUE! 


BEST INVESTMENT! 
THE BEST PRICED BEST QUALITY 
VOICE MAIL SYSTEM IN THE 
INDUSTRY TODAY. 


As Low as 


$2349.00 


(2 lines easily expanded to 16 lines) 


FOR SALES AND INFO: 
415 655-6953 


OR WRITE: 


UNIVOICE TECHNOLOGY 
43 MONTE VISTA, STE: 2 
OAKLAND, CA 94611 


Circle 361 on Inquiry Card. 


NICE-51 salisties you, who expects excellent 
functions, attractive price and easy ia use. What 
a surprise, now you have il! 


8051 IN-CIRCUIT 


EMULATOR NICE-51 
PC BASED FROM $950 


* Up to 12 MHz Real-Time 
wahout mirudeg (niermupt. 
Serial Channel, VO or Code 
Space 
* Built-in programmer tor EPROM $ 5751 
~ Handles rary, Her. & Symbol fla axi dowr-toads data to exermal 
RAM 


a With fati screen eaor, SPF Code, Extemal data, Insereai dau and B4 
address can be Gatc y vieered and rind 

s Complete manum Loftwire wiegt amy bii dóous commanes 

= 16K trace Butter, 48 Bát wte with ADDA, DATA, P1, P3 and t£atut 
pgnals 

s 54 K HM breakpoint 

* Extra 10 Puncbon keys operate toute tasks 
Gal vs today tot Complete produci bre 
Immediate tectecal oppor] upon pout phon ca 

a {yew warranty and JO drys money-back guxrante 


| TRIBAL MICA CROSYST t MS. ' 


aj "ETE ECC 
LLIRA * 


Circle 310 on Inquiry Cord 
(RESELLERS: 311). 


intelligent Universal Programmer & IC Tester 
Full Soltware Suppor 

Window screen, PIN OUT diagram, PAL fuse map, 
IC pin error indication 


DEVICES APPLICABLE: 

EPROM saries: 2716-27512. 

IM, 2M, 4M (BM); EEPROM 

sariea: 28051-28256, PEROM 

series: 290256: MCS-48 

series; 8741, 8742, 8748, 

8749, 8750, 8755; MCS-51 

series: 6744, 8751, 87C52. i 
8753H, 870252. 87541; 28 series: 285E11, ZB5E21; PLO 
serier: EPLD, PAL, GAL, PEEL, CPL, MMI (A, B, C typa}, 
AMD. N5, Cypress, Samsung, Sugnebc, TJ, 565, YLSI me; 
SERIAL serie: 53C06-33C66, 930506-336565; BPROM 
series: AMD, MMI, 8S. TI, Signetic, Cypress; High Speed 
EPROM series: Aime!, Cypress; TTL, 54/74 series: 7400, 
7401, ec ; CMOS 20/45 series. 4000, 4500, erc., DRIVER 
saries: 2003, 2004, 75, alc; OPIO sariaz: PC817, PCT7TI, 
elc ; SRAM pertes: 6116-2256; DRAM cartas: 4164-41000 


— Programming Adaptors avallable — 
— New Devices 1:5pportad through dizk update — 
— One-year warranty — 3545 — 
KUSTEM DATA SERVICES, INC. 
4 Hudson Count, Cranbury, NJ 08512 
Tel: im 799-2853 Fax: (609) 799-5416 


Circle 165 on Inquiry Card. 


NEW FREE 272 PAGE DATA ACQUISITION 
& CONTROL HANDBOOK FOR IBM PC/XT/ 
AT, P5/2 AND COMPATIBLE COMPUTERS 


"SEND TODAY FOR YOUR FREI 272 PAGE METRABYTE 
DATA ACOUISIDON & CONTEO: HANDBOOK 


Kaiia METRABYTE 


440 Myles Standish Blvd. Taunton, MA 02780 
(508) TLX: 503989 FAX: (508) 880-0179 


Clrele 161 on Inquiry Card. 


Circle 54 on Inquiry Card. 


LOW COST 
INTERFACE 
AND DATA 
ACQUISITION 
/ CONTROL 
CARDS 
FOR PC/XT/AT 


RS-485/422 Card [PC485] $95/125) 


* Serial Aayac. Ünsumuhicatiam wp ia QM, T ordures; KELAS UART; 
a pm red as CONI-COSM, Maximum: Baud ar SAR 

a Fleubie configusanon options RTS of DTE contro! cd tramumauoa directus 
F Full tel Sapi meena Su x hardware iaa e apaa (RTS ETS) 
= Dual drrecryicecivers ti nadies Lede device Coenpacible wish eor "e Var. 
a High speed virilon evailable (urppons haud rari up ae 244 KR.) - $145 


[Dual-Port RS-485/422[PCL743] $175 


m Tum independent chaaneb / UARTS; 2 or 4 wire operation, Mas. Baud 5SkB. 
& Dhgoenich cueliparsblc as COM 1-4 (0802-7). On board ierminator resador, 


|IEEE-488 145/445 


: Ó Dos m Driver and sande Communication ar in BASIC 
: ino tts) (ia) DMA danse bok U tot bardi pet compote 
wld moat IEET 488 pith xpes f. M-PU 
e © VO Adrar and Coen 9i Regier — ER. 
e PCABSC card venion with Balh-Ia Bus hardware and 
[Alean Real Time LKA Bus Data Capture in background operation Tip nde 5 


Digital I/O & Counter [PCL720] $175 


a UD t end Y? Digital Output Channels, 3 chase! programmable 
ln. em tie eels uere. Bread ITL 


t Digita $345 


@ 14 Eines (H buia a 6 porta) of TTL compatible digua) VO. Dutpar bulfers uak 
Mra, el sna eni haee Coralie Oper aslen 


[Relay & Isolated DIT [PCUT25] — $240] 


dorm m yr emm -— — darver arulta. 


10 Channel Counter [PCL830] — $345 


a a 16 bit undo oante Fr frequency output 
» labia pot axl 46 bet TTL oett port. perrin. hamar 


6 Channel 12 bit D/A [PCL726] $495] 


+ Oy Kaspe 006 9 $V,010 * TOV, «SV, 110V or rink 4-20mA- 


p : Du time T5 Linearity. * (tst Vaage oo dri timA 
L'O 16 dzgital lnputi and 14 dagplal oti TTI. m n 


r A Bit A/D & D/A — ER 


* A/D parri css: 


CA n e aon 
e TWA ort: 1 ICM ETT 
= Digi LA: T8 Inst 16 Ox 


maal Wiring T y socesunmes inchaded. 
e Va Routine and Demo/Semgte ah muni, seen amj Quick BASIC. 


12 Bit A/D & D/A [PCL812] $395! 


& A/D comerter- 16 single ended t —À D Comeenuon Lime 
than 23 uec, Duit i ogacabie pce. ei "i nv. 
» WA comer: "oam 12 bi resalunoa ; 


a Digital Oh |h depot) 16 upet ehanneh; AU t am "R. — Lin 
k Cual: } chanse] paesi sememahde aterral pomandct ieee, cs dated ROS 
a DMA end serro pahake Utley soirersre hw emen wr] 


[12 Bit w/ Pgm Gain [PCLS1I2pg] $450) 


& A/D converter: lG uingle ende t5; Device HADS74; Coemetruon tame beu 


than 25 pied; Buult-in pacer; 5, a25V. 
& Seftware Programma Aaltiple Tapat Ranges: a IOV, a * 
ete 2065, 20.425V. 
A coaverter: 2 channels: 12 bit revolution: Ou t Range OSV. 
a am Mr ERECTA ehanneb: All LAS TTL eómpauhie 
a Cogais: | chased peograverable intend omuntcrtzoer; Uscs Inact R254 
s DMA end interrupt apatite, Utility sofrerare Tor Bac "metuded. 


Fast DB ADA red $785 


e lapat range e I0V, 55V, 2a2.5V, « IV, «ast win (opponi, 
a (WA ronteriem nneh: Resolumon: 12 ha re. Seni se Sauer, 95V 
a Nga) VO. 15 OUT. l6 1N; TTL tithe Lh 


pimopalihic. 

a Copnirnis lut progr. imer counter mer Uses intel RISA: Pace: Pacer chick, 

o Beftwarr, Utility unfteare for BASIC ud Quick BASIC inched. 
Sepporied by LabDAS (3694495), ASYST, TET UukelSoope 


a A/D ronverter. 16 tingle ended or Bi dilTerentad chaneeh; 12 MI risolutioa: 
grumble scan rai; Balli-in Interropa and DMA ooecirol circuitry. 
Se 100.000 per ectomi 
git le ad av, 25V, a25V. 11V, 
:ü ET Unspotar 10; 5.2 1M 
a WA comverter. ? channels: Resolution: 12 bets tes; Setting tame: Saec SV 
e Mpu VO: - OUT. kó 1"; TTL enmpatibic; AB L'Ors ible. 
e Comuurr:15 ba progr. enteral ORADE TIPET, Uses Insel K254; Pacet clock, 
a 5effwarm litiury eofreare (cw BASIC arsi Quick BASIC 4 
Sappurted by LahDAS, ASYST, LAITLDCH, Usksticope 


: Capable na — tid Ximaltuw ous control of un To 3. sirpper malari. 
bis speed from ! to 10,000 Sirp pet cnesttustid 1 63 83535. 
x TM yeith 'selretabis 1X port hae ver aides whit E duvets txt TH. LY) pott 


a Cryual baeid anung, AU roatrol uggals 


Circle 55 on Inquiry Card. 
Cali taday for datasheet! 


MC | VISA / AMEX 
HEC MICROSYSTEMS INC. 


THEN, FASTORIA AVE SUNNYVALE. CA 9226046 URA 
TEL: (408730-5711. FAX: (408)729-5511 BBS-(ABEyT38-211 7 
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9 Track Tape Subsystem 
for PC/XT/AT/386/PS2 


Best Quality * Lowest Prices 
800/1600/3200/6250 BP) 
CALL 1-800-266-4827 
Laguna Data Systems 


26941 Cabot Road 
Laguna Hills, CA 92653 
Tel: 714-367-0497, Fax: 714-367-0508 


Circle 166 on Inquiry Card. 


New SUPERPRO™ 


UNIVERSAL PROGRAMMER 


MULTIMETER 
ONLY $795 


Bi programs « PAL, EPLD, GAL PEEL, FPL 
{up to 68 pin PLCC) 
« E(E) PROM, Flash EPROM up lo 4 Mhita (40 pins} 
* Microcontrogier, Bipolar PROM. 
M Tasts TTL/'CMOS Logic, DS Memory Devicn. 
W High speed parallel interface cand to PC/XT/AT/386 
a Pull-dcwn Manu diven, Ubrary Oparsiing software. 
W Fast Dorica update on user's request 
li 40-pin Gold ZIF Sockat 
B Lifetime Free Updates (BBS) 
@ User Dovice Ubmry Ganarsler (optional) 


TOLL FREE 1-800-541-1975 764 San Aleso Ave. 
Sunnyvaio, CA 


94086 
XELTEK TEL (408) 745-7974 
FAX (408) 745-1401 


Circle 338 on Inquiry Card. 


Sapon EU 
- ] LAN EASY 
‘++ DigitalAudio 
+ Authoring 
Workstatlon 


Elken | tàono Hardware 
uiikacuors trom $43 |" argy LIT! 1147 


Developers: for Windows 3.0 / DOS 
Create SoundBlaster, Covox, Disney 
Sounds,import Mac, Amiga Sounds 


IBM-PC DIGITAL VOICE / SOUND 


from only $2022 $239 - $640 "z^ 


Pro Quality Software / Hardware 


- in use worldwide, even Japan! 
30 Day Money-Back Guarantee if not Salisfied 
a JUST LIKE del metr A SERERE TAPE RECOROER IH "am 
a Fastest, amena. ne most lashes Ing price 
e Quick, simple hardware. Tactware installation 
a Lisa for Foreign Language: Training CNTT 
Bu 2 E x Grasp, £ 


$120 Campbell Ave. #112, San Jose, CA T. | 
Technical. Info. JOrders: 800-969-4411 


r FREE PRODUCT CATALEN 


fatariau: rad e Tet 80 477-51 FAR: User lli 


OEM :M Developers: Add QUALITY sudio hardware be your proda«ci 
— an ma 


Circle 274 on Inquiry Card. 


Cross-Assemblers rom so 
Simulators ran twm 
Cross-Disassemblers trom stooo 
Developer Pac kages 
from $200 DO(& $50 00 Gavings 


Make Programming Easy 
Sondra assemtéy ancl iad Peina hes ne 
Gat tt Dabugged~FAST 
Don't aak unti ma hardware i finished, Debug your softvrare 


Recover Los! Source! 
Our line ul diaasembkers can help you re-croma Uw orkgrcyl 


Thousands Of Satlsfled Customers 


Ar MÀ Or Ta Orta Order Call: 


PseudoCorp 


716 Thimble Shoah Bh, Sone E 


Mew, VA ZWA 
(80-1) 873.1947 FAX:(504)873-2154 


EEPROM 
programmer from a *Exped technical 


company with over — h "HEX Hle tile utilities 
12 years experience l LM 


in iding both $e 
hor v ond "n dnd 
softwore lools. r uno 


32 pins 
Order today, r . and 
call 800- CMOS devices 


1 MB: 
448-8500 ome, atte 
socket modeli 


cvoilobla 
AVOCET ^ 
SYSTEMS; INC. al year worronty 


120 Union $t., Rockport, ME 04856 
Ouhide US 207-226-9055 © FAX 207-236-6713 


The source for quality embedded-system tools 


Circle 36 on Inquiry Card. 


DL wok Tape Subsystem 
for the IBM PC/XT/AT 


Now you can exchange data files between 
your ISM PC and any mainframe or mini- 
computer using [BM compatible 1600 or 6250 
BPI STrack ta ae System can also be used for 


ane backup. Transfer rate is up to 4 

byles per minute on PCs and cam- 
pa bles. Subsystems include 7” or 10" 
streaming tape drive, tape coupler «ard and 
DOS compatible software. For more informa- 
tian, call us today! 


[JUBLS TAR, 


9621 Irondale Ave., Chatsworth, CA 91311 
Telephone: (818) 882-5822 


Circle 261 on Inquiry Card. 


Micro Channel, Sun, 
Macintosh, DEC, 
and NeXT. B 


' Software for DOS. 
e UNIX, VMS, menu drieen| 
and icon-dnven environments 


IEEE 463 exianders, analyzers, 
converters, analog W/O, and digital LC. | 
Call for your free IEEE catalog 


Ne 


IOtech, Inc. « 25971 Gannon Raad 
Cloveland, Ohio 44146 - (215) 439-4001 


Circle 153 on Inquiry Card. 


16-BIT RESOLUTION 
ANALOG-TO-DIGITAL 
CONVERTER 
12,000 SAMPLES/SEC 
for IBM PC, XT & AT 
SINGLE PIECE PRICE 
$475 


We manufacture a broad line 
of data acquisition and control 
hardware and software for Apple 
and IBM computers. 

Call for quotes on custom 
hardware or complete aystems. 


| LAWSON LABS, INC. 


| 74 dth AVE. W.N, 
KALISPELL, HT 59901 [Ei 
800 321-5355 or 406 257.5355 

| FAX 406 257-5572 | 


Circle 168 on Inquiry Card. 


| 286/386/486 RACKMOUNT SYSTEMS 
RMS286 $549 fm 
RMS3BbSX $895 


HM5385-33 $1435 
RMS486 $2070 


Rackmount Motherboard Systems Inciude: 
Rackmounl Enclosure = IDE, FOG, 2-Ser, Par 
ZOU PS - 275W Optional « 1.2MB or 1.44 MB FDU 
Motherboard with 1.0MB Menvory * 1 year warranty 
Also available 
15 Modeles of Rackmount Enclesures 
20. 18, 14, 12 or 8 Slot Passive Backplane Boards 
486, 385, 3865X or 286 Slot CPU Boards 

Rackmount Monitors - Super VGA, VGA, Amber, 8 & W 
Rackmount Keyboard Orawer with narrow 101 Keyboard 


Vt! WAEREEY 


FECHNDLUCY | INC. 


2468 Armstrong St. = Livermore, CA 94550 
Tal (415) 447-2030 * Fax (415) 447-4559 


Circle 307 on Inquiry Card, 


WE ACCEPT INTERNATIONAL ORDERS AND PURCHASE ORDERS! 
3 DAY INTERNATIONAL DELIVERY VIA FEDERAL EXPRESS, UPS, OR DHLI 
SIA vous CHOICE OF QUALITY MEMORY PRODUCTS MANUFACTURED BY: KINGSTON. PARAGON, AND APRICORN. 


M. ALL USER INSTALLABLE « QUALITY PRODUCTS © GREAT PRICES 
| » SUPERIOR SERVICE « UNLIMITED SELECTION . EXCEPTIONAL WARRANTY 


IBM MEMORY | E -COMPAQ MEMORY 


" «FREE TECHNICAL SUPPORT 


* FLEXIBLE PAYMENT OPTIONS 


C LAPTOP MEMORY 7) BRAND ^ 


"Ad Wr 
4 an = A 
*à [ 13 
| nm 
F1 LY 19.06 
"9 is 
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1] 
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TTE SONARE 


= “di "A | EXPANSION BOARDS 


disin 2f 30 OO Deluxe 
_AST MEMORY i 
PRINTER MEMORY ENITH | 
et Pockord Laserjet IIP. IH. MP and TIC gc T Plu 
B 0: | | x M NE OME with § Sif AM AL £239.00 
E od (m NEC MEMORY 
' 2 2 ca x 
" | n x 
| | lel name aj [2] T 
HEWLETT-PACKARD MEMORY _ | ek | 
es | lambal $219.00 | ZENITH MEMORY ELLE £179, 
— Vecto Q5/20PC. ES/25PC. 20C ond 28C p pem "s 2 x T^ 
SIMMS DRAM | Bii? | soon | | 
RI j MF | "i = RN} age x 


TOLL FREE FROM A 


ORDE R N le) : 


C AN AD A 


1] -800- 535- 9892 


INTL 011-714-588-9866 FOLLOW YOUR PACKAGE E £P OF THE WAVE 
U.S. 800-535-5892 ast Fr » 4A J | 
FAX 714-588-9872 d geil y J 


MasierCord a= MAIL ORDERS TO "E MORCUMIDE EXPRES) 
- aimi FIRST SOURCE INTL INC. eei ec ee i. : ! An 
100% compatit | | 36 ARGONAUT, STE 140 
| [|| ALISO VIEJO, CA 92656 
L. rel. v Car SELLE! | | T 


H A 
iuvit] Cell: (800) 654-7762 | 
] COMPUTER 4 e | : - 
' A| OVERSTOCKED SALE 30% TO 80% OFF | 
" Y : a 
- WORDSTAR 6.0 LOTUS METRO INTEL : 
TD WORDSTAR 2000 REL. 3.5 — «ien deskiop li 
E mangar Accesories Lotus Metro. COPROCESSOR " i 
E Calculator, wii medo DOS Filemanager, pr i HOCH RASED MACHINES: BEA BASEDMACHIES: BOIA BASED MACHINES: É 
E -—. i yNeiaped Pans ROR? Siti BATALAS — o-oo ten D 
|] 00 8087.28MH:79. — 8028786444259." — 80027.2020M5 199,9 
i rcs 8. Se ee ase S 
, : MINISCRIBE S j 150 MEG TAPE BACKUP - 
BS s UST $475.00 90. HARD DRIVE teme eoe g 
l sourco DOOM, mov erm m nce PPS esa 
oe ei ! P 200 WATT POWER SUPPLY 
: FAST TRAX ET 8 usts1295.00 YOUR COST 499.°° Direct AT replocemant, Ut Aper., 1 10/220V, 4 Drive Cennacian. LIST $99.00 
Ol eee REST DISK OPTIMIZER. Speeds up Hord (71MEG MEM, 20MSEC, V. HTSA " YOUR COST 349.**) vou cost 39.99 nsowarkexrd9. 9 — g 


B Dish Performance * Extends Hod Dik Lie * "LLLLLLLLLLLLLLLLLLLLLLLCLLLLLLLLLLLLI 


gion Flexible File Phacement ° Botch Fils D ! B 
aa a UU ] WE WILL BEAT ALL COMPETITION ON MEMORY [ 
g Yourcost 19. 1 E 
€ ZENITH MEMORY 
8 PS/2 50/60 BOARD ! DAMES lm lise — rem - JJ 
d E uos ADOD EQUI, PARTA COST — ZNT uoa ADDED FOU. PART 8 con B 
AST ADVANTAGE /2 g ceto 517x. XI 113012401 se^ — Z6/11/11/23/20 li WOO — IAXSNME T& 
- Comes wth Zay aprobis io Wg wang SAMS Superfiok ubidy soleus TANS MCKIE 118483001 Te. AMBIACO — TABOOMK 339." a 
ox. 490° en, la 8 NE 1 
| OESKPRO 1M BOARD 108045 001 338.4 — 7240, Z2BOUP DMASX AMOD — I455l 148. 
- 2MEG . 149.95 AMEG - 249. AMEG- aaor E sees IMA BOND 108047 001 St - e es 
E ANTAGE E TAAA KFT IUEI Q1 128.7 ub VIT ZAXOK sa~ g 
T For PC/AT, 128K mp SMB, 2 send, | parolei & g amh BOARD 10807000) Bpa“ - mimi in E SM one ü 
Superfok sofware, PREC Sidekick. oes id ROAD 113633001 180. i 
TN TB KOT 240-87 278." 
E ust 5399.00 YOUR COST 79.00 dE LAND MMU 350 — SER SAT m8 "En :- B 
t d manoi auo ayee "O> BOCA MEMORY BOARDS $5 
aa E aaae TOCARAM SOLO MEG BOARD WOXXS WI P52/250. SOF L 6 Q WAT STATE 
E Half height - 80 MSEC - 6 Month Warranty - SES udi zi BOARD omoi iB. RAM OUSUSIMIGDRAM OK OBS IMEG YU." 3 
CCCP "AB MOOURE £544.00] 1485 — BOCA AT PLUS [RAT 80) OK-B/MEG BD. 4.0 LIM COMPAT- 

- üy 14900 Your Cost 69.00 , 384/73, 484/25 AME eh apan IBLE. NEW 5 YEAR WARR. CONVENTIONAL, EXPANDED & - 
D - PORTABLES precast! wa aig DOS, 05/2, U LIM/EMS & EEMS T 
FAX CARD W/ 2400 BAUD MODEM PORTABLE 59K WT 1073) 201 38," OK-9312.** MEITA. AMEG-3319,** BMEG-499,** 

M Automatic group Bdigacl FAX backgroundoperntion, and ond M * = toraoe Gn Eos IBM P5/2 MEMORY p 
g miat, seron images, sun poges,, Hoyes compatible, modem I hal rri 107112001 raae ai IT aM YOUR g 
g besten. FAX P600/7200/ 4800/2400. (x52 mode gp MWéMCON) Moso VA PM sam — X52 ^ 3- B 

ust49s.00 YOUR COST 129.9 g s» 517K BOARD 117077 aoi pepe — OOTMUNDRISSQOSOU IMENT X SR 134." 
E MODEMS 14b BOARD 117081 901 LAGS — FS/TOZASSKLOSX —— IMS” casou01 a Of 
B fly Hapecompatie maison i imer LO Boman am, OR) eae zaeesur semen mec E 
Boud transmission rate, addressable COM 1,2,3,4, Compatible LAB BOARD 107453 001 aw ms SOR SSDLRAO. ASK 2AMBMOND — 1497238 AP aa i" 
|| wf IB PC, XT, AT& Compatibles. 2yeor Mand. Warranty. Ful B 49 EXT 6b 107854001 799." » Maun : "d E 
Ld 
B Bux «7 Taso rene tae ti 91/3845 rr taenan e: AR BLIA ausos (9^ g 
" NTERNAL 99? EXTERNAL * " RAM CHIPS (DIPS) P5/270-A21 4X1, Xl IMB Dj GADA wu og 
: SEAGATE HARD DRIVES g S209 ses ce KoSo Ma ms iaaa Sunc — "^ g 
—— a? Me | o m g 5 $93 125 245 395 M/28O11),121311,321. MAMOE — 4450329 T 
a SPU1-} ams 36 TaNSEC m Rae? Ree T154x1 9.90 1.65 7.95 3.99 2.98 E 
paom oa mx scu 338^ ses“ Bg oU i 2.95 M d 8.53 6.94 8 A21, A31 A4MDMCCRAE — 6451050 ape m 
San koad SEC Pae 31959 4895 WEG 4.75 3.43 8.93 rir? 284BOARD =. SOR 378^ 
Bows rea au GE NE sos^ B TOSHIBA MEMORY ALAR Bits MR E 1a» 
ESEC 4gp MEMORY THA YOUR 4-148 BOARD 2453011 Big | 
ELLE SS n MM — sre | TOSHIBA MODI ADDED EQUIV. PAAT 4 COST — "à „n 
lo-ES 4 oe m e775 roman xeox 1448 NO PHA FARM IU TR — ™ a pasatan d | a 
sales = NE Ud Te ^ ü TIOOOSE & XF/LE 28 BO PC14 FAB312U 278. SIMM MODULES 
: STIMA IIA Fae m Ham dm T PORTABLE TI XAL 2148 M^ PCI PARIDA 148." ACTON uw tom Lh" we dw B 
maa 2 o 17 133 
POMTARLE 11800 29A MD PEB- PARITY 139, e «25007 GM p.” ta” e^ — 3&9 39^ d 
H CONT ROLLERS B orae moo 2148 wl 1PCP.PARIAIU 15B.* IMEG X 98M Siue" a9. 59.9% 74." m 
l conso 39.99, uwor: 109.99 15:0» $9.29. B ieu ritos 298 ab arae gum — AEGETRM LASER JET MEMORY xe” g 
oo AMA B | 29B."* 
IORRONPES. Sape Hopp Controle I Z, 60K, 7208 1 Li Dre GP. — a app: — ngai "». c | 
E FLOPPY DRIVES d more, ADOS EDU Pande EM 
ii POTABLE TYXUDSY 248 E PEIZ PABJOTU 158,7 HAAD 218 AOLE pacera 13441 
Eo ma S4. 70:3 * 84.09 12 G- OOF went | MOPPAEXNU 3 ue aewcur — mum a Bg 
a 144MEG. 35, * 79,29 g PORTABLE 15100 28 8D PCT FASO 160. iow ?M& MODULE M Re b 
AME HCODIAE N/À 236" 
ü 84KEY KEYBOARD J——— PE EE o NÉ ET = acoA iw B 
Niger I yor Worronty, works cn XI, ATE 38's Usecou highquoltybyMnuni BN ^" Bmw vanana N/A :^ p 
UST$79.00 YOURCOST 19.9 1O1KEY 49.9 M - -——————— X" WAOE = NA S a g 
ALLIIDPLPZLIISPIIILILPLILLIIIPIIITIIIITTTTUTIIIIfII IT SYIfIITTITTTTD 
: M 
ORDERS ONLY eee patron lor comalence sob, AN prodan Jd por. NO SURCHARGE FOR MC/VISA SE HABLA ESPANOL 
WE INTERNATIONAL ORDERS TE Sr "ADVIRTINNG IN THIS MAGAZINE UNDIR SAMÉ TERMS. a 
02654-7762 waso puncnass xis: ve i 
INVENTORY! FAX OR CALL. MC VISA, AE. COD CASH NET | AD Me 
Purchene anders from Univeriitas E3 E 
TECHNICAL/CUSTOMER SERVICE/ORDER STATUS: NO SOFTWARE RETURNS ^ mes E 
- |702) 204-0204 Fax |702) 204-1168 ALL PRICES FINAL. si BM m e! n $5.00 rtr B4 Wells Ress Rood, y 95x Cn "i^g 
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Circle 206 on Inquiry Card. 


QLLC X.25 
ADCCP SDLC 
TCP/IP HDLC) 

3270 BSC PAD 


- C source code 

. ROM-able 

* Full porting provided 
*» No OS required 


G [3 GCOM, Inc. 
1776 E. Washington 
o m Urbana, It 61801 
(217) 337-4471 
Specialists in Computer Communications 
FAX 217-337-4470 


Cirde 119 on Inquiry Card. 


UNIVERSAL PROGRAMMER 


87C751 


4 Meg EPROMs 

16 bit EPROMs 

Parts added al your request. 

FREE software updales on BBS 

Powerlud menu driven software 
Call - (201) 994-6669 

Á Link Computer Graphics, Inc. 
Q4 4 Sparrow Dr , Linngston, MJ 07039 

FAX:(201) 994-9730 


Circle 169 on Inquiry Card. 


IC PROMPT DELIVERY!!! 
5 SAME DAY SHIPPING (USUALLY) 


QUANTITY ONE PROLES. SOAT Ror JULY 21, INI 
Memory tor almos! ALL computers 


DYNAMIC RAM 


"IT 3CB87-25 
“25 


$195 


zb 60337-33 


paja; 33 
CYRIX $215 
[^ 
I» 
Buda: 


595 pI 


B0347.25 
83587Sx."& BO287.8 BONE 1b B23à7 


"T "IEEE 
CEEEREREEHIS 
S teo à] 


É 
vit 
bt 
a 
P 
p 
E 
wi 
mi 
A 
o 


2387.20 


Mass ATA 
ODE Wes aac SORS UN UIS INC 
Paona pe 


BEGGS On T4421 ac 8) 26 67-4961 


gl "n Tee B | No minimum order. 31 f pacing Matenas 
MEFE ag | Eupe ore m dra Phea. 


Circle 190 on Inquiry Card. 


ROM Based 
AT Systems 


Single Board Computer 
e Run DOS and AT h^ code from ROM. 
| Use standard PC/AT cards on passive backplane. 


a k56 NEC VSI of, runs AT Code, 32mHIz. AT Bus 
14M RAM, IM ROM, SLIK SRAM (battery Backed). 


5 Serial, 2 Parallel Ports, Clock. W atehidog, 5 399 yl. 


a KS7; V40 uP, P CE A mHz, PC hus 
SI2K RAM, 512K ROM, 384K SRAM, flop, 3 serial, 
parallel, key board, Clock, Watchdog. $245q1. 


303-444-7737 KI LA 


Fas 303-786-0983 635 4a then Are Bogkócc CO BON 


Circle 162 on Inquiry Card. 


e 
= UPGRADE! /*4 
Yew Affordable! Slolless! The Ev erguen 
n» rn SuperChip ll can convert your 28 
Aa ] UM C ompaq, er AT compatible to à 
ba ABb Run Windows 3 Qin theenhanced 
— 386 mode, utilize M5 DOS 5.0's 
Laddhigh and Deviechigh programs. 
Speed up yaur processor (increase on 
ul an AST Premium 286 using Norton SI 
— version 4.5 goes from 11.2 to 15.6%). 
=i Math accelerator board alsa available 
Aum for your 287 Math Coprocessor. 


4 1-800-733-0934 
Evergreen 
Tecteategies 


1325 WW Fürth Stroet 
Corrais, OF 97390-4508 
(503) 767-6034 
FAX: ($03) 757-7350 


Circle 111 on Inquiry Card. 


Data Products 
LARLIS 


MEMORY PHOOUETS 


|p| Precision 


Item 
DC2000 

DC2000 XL 
DC300 XUP 
DC300 XL/P-555 


DC300 XL/P-600 


Terms lo welklratpd Mn order $25 C0. S&H FOR Grand 
Finde. Md. COO eid F5 50. Mi readers « 2% bax 
Prices subject ID change Vies, Mastercard aconpied. 
816-698-2242 - FAX 616-696-9047 
P.O.Box 8387 Grand Rapids, MI 46518 
U.S.A. & Canada 800-968-0888 


In Mi, IN, & OH 800-968-2468 


Circle 254 on Inquiry Card. 


Subscription 
Problems? 


MET 
pi imt" 
AL 

ta 
iie n 


^. 


AX £ alk ME pa 
— ae > 1 
E — anu 


c-— quad 4 
x 


f you have a problem 
[ with your BYTE sub- 
scription, write us 
with the details. We'll do our 
best to set it right. But we 
must have the name, address, 
and zip of the subscription 
(new and old address, if it's a 
change of address). If the 
problem involves a payment, 
be sure to include copies of 
the credit card statement, or 
front and back of cancelled 
checks. Include a "business 
hours" phone number if 
possible. 


BYTE Magazine 


Attn. Subscriber Service 
P.O. Box 555 
Hightstown, HJ 08520 


SEPTEMBER 1991 « BYTE 375 


PERSONAL E/EEPROM PROGRAMMERS 
with BUILT-IN UV ERASER 


CAand.ninna 
and FS eerie 
_ erin 


rksplay message 
@ Programs 2716 bo 27513. EPROM and 2604 to 28256 
| PPONS 


aigantiuns. STANDARD, IHTELLIGENT, 
INTERACTIVE and QUICK PULSE, 
E Data Me formats. INTEL HEX, BINARY, MOTOROLA S 
and TEKTRONIX HEX 
Programming uncer? RE AD, PROGRAM, ALITO, EH, ANX 
CHECK, VERIFY 
Bl buna UY Eres (8550 UV) 


| For more information please call: 
| AMERICAN RELIANCE INC. 
17 (800) 654-9838 Fax: (818) 575-0801 


Circle 23 on Inquiry Card. 


Simplify IEEE 488.2 
control. p 


The HP 82335A is 

a simple solution. 

It's IEEE 488.2 and 

SCT'I compaLible. 

Powerful, common 

sense conmvus (HP- 

type calls) make programming easy. 


Comprehensive examples get you started 
fast. Anc support for the most popular | 
languages and autamatie software instal- | 
lalion are included. All for $525,* 
To order, simply call HP DIRECT 
1-800-538-8787, Ext. FX12. 


US bat price 


U HEWLETT 


PACKARD 


Ò Hol hewitt Packard Co THESES 


Circle 129 on Inquiry Card. 


DATA ACQUISITION 


* Systems for Lab, Faclory & Field 
- PC Software Included 
* Sorial, Modam, & Bus 
> Stand Alone Ability 
* Laplop & Handheld 
» PC & MAC Cards 
* Inexpensive 
* OEM & VAR 
* ATU's 


Lu Manulacturers of Muasuravrent & Contrcl sys 
Iems fer Labotalory Industria & Fet enp ca 
PB tons Specialists in Banery -Fowored systems 


Call tor app) catians inte (201) 299-1615 
PO Bore 246 Matre Pins NJ 0708008& A 


ELEXOR 


Circle 109 on Inquiry Card. 


LL 


FREE CATALOG 


RS-232C INTERFACE & MONITORIN 
EQUIPMENT CATALOG . 


WRITE or CALL bor YOUR FREE 
COMPREHENSIVE B A B 
ELECTRONICS CATALOG TODAY! 
Pages and pages of photographs 
and illustrated. 

tor BEE + complete ine of RS 


products 
FOC Part (SJ. Your RS- 232 needs 
lor Quality, Servins and competteve 
press wal be marg Thin met by B&B 
ELECTRONICS. Manufacture Io poo, no mid- 


Techrucal support i5 avadatie. 
Write For Your FREE Catalog Today! 


i: electronics 


MANUFAC TURIN COMPANY 


4000 Bake Road P.O, Box 1040 ~ Ditawa, IL 61350 
Phone: 815-434-0846 


Circle 53 on Inquiry Card. 


Arti 2 & iape Conversion 
Vogon's QIC.02 and SCSI PC-based solutions 
provide occess Io the widest ronge ol Micro, Mini, 
Mid Range nnd Mainframe Cartridge ond Tape 
Data, with options for user developed sofware. 


"t | 


i" - (QIC-11 to QIC-525) DOS/UNI 
RBAK), S/3X, AS/400 (READ and 

1/2" . IBM/ANSI Lobelled /Unlobelled 

3480 - IBM Labelled 

DAT -IBM formats and UNIX Systems 


ioe POCHI 
: Iw s d dii 


X (TAR, 
d WRITE] 


Conversion from onc type of cartridge or tape to 
another, Media duplication, DOS Doto to IBM os 
UNIX Systems, IBM or UNIX Systems to DOS. Used 
by Accountants/Audilors, COM Bureaus, 
Convaruon Companies, Sofware Houses, PCB 
Monvyfacturen ond Meny Other Wordwide 


! Computer Per pherals Unlimited 
“es 


1.77.11] l ab d "0.7 P 
! 602-774-3101 FAA 5047-77 J í 
1 / , b 
© | i | ON 
| 


VOGON ENTERPRISES LIMITED 
94 Lasthampsteod Rood. Wokingham. 
Berkshire ROI) LID Eoglond 
Tek 44 oft} FIA 76431 1/890D42 * FAX; 44 2/0] 734 E90040 


IDJ 


* Complete software ~ 

* Real time grab/display 

* PC/XT/AT/386 compatible 

CV-512 Advanced B bit board 512 x 
480 or 256 x 240 (4 images), in/out 
LUTS, 4 inputs, "ping pong" buffers, 
24 bit RGB output $795 
CV-02 256 x 240 x 8 bits, 2 inputs, 
cursor, 24 bit RGB output $405 


CV-03 6 bit CV-02, 8 bit output $395 


Control Vision S | 


PO. Box 596. Pittsburg, Kansas 65762 
£00.292-1180. 316/231-6647 


Circle 74 on Inquiry Card. 


A MUST for Computers. 


i E 
4 NY 
FN. 


"-— A" 4 1 
- 4 "E 


The Ideal Keyboard Cover! 
Protect your computer and eliminate down- 
time caused by liquid spills, contaminants, 
environmental hazards, etc. With VIZIFLEX 
SEELS - the only keyboard cover that: 

* Remains securely in-place during the 
operation of the keyboard and will not 
Interfere with computer performance in 
any way, 

s is ned to "Form-Ht^ to the exact con- 
tours of the keyboard to provide superior 
tactile sensitivity & Fee! for individual keys. 

* Consists of UitraflexTM material, a trans- 
parent, flexible “Him” which allows all 
‘markings’ to be clearly visible. 

VIZIFLEX 5EELS are the only keyboard covers 


| for your computer! 


TEDTETTSELISEILILITED 
Ska nsoro | aen aar aen L 


Circle 333 on Inquiry Card. 


Monitor & Control 
Environmental Quality 
Using WeatherNet™ 

& Your PC! 


Powerful and versatile stand-alone system 
of hardware, menu-driven software, and 
weather instrumentation. 


* Datalap, store, retrieve, 
manipulate 8,000 records 


Interface up 10 27 instruments, 
display live action on graphical 
SCreens 

Control output 

devices, auto- 

upload data to 

hast PC 


* Only $3,595 


Call for complete information: 
Solus Systems, Inc, Luke Oswegu, OR 
(84M) 247-5712 FAX (503) 635-3004 


World's most 
popular, expandable, flexible 


Multi-User Online 
Bulletin Board 
System 


$59 


The Major BBS” 
STARTER SYSTEM FOR 2 LINES 
Includes electronic mail, 
teleconferencing, file uploadidawnload, 
SIG messaging & file areas, 
classified ads, and much more! 


CALL NOW 
(305) 583-3990 
()GALACTICOMM 


VISA / MasterCard / Amcrican Express 


Circle 118 on Inquiry Card. 


DRIVIS AND BACKUPS 
Conner Hard Orives 


3000 42M8 3.5" IDE 28m . . 
3100 104MB 3.5" SCU 25my . , .399 
3104 104MB 3.5" IDE 25m . . | . 


399 
3200 209MB 3.5°SCS 19ms . . .899 
3204 209MB 3.5"IDE 19m... 699 
Seagate Hard Drives 
$7225 20MB ó5M5S ....189 
ST225 KIT 208 w/Com, XT .. 229 
ST238 RU 30MB RU XT w/Cont, 239 
ST251-1 40MB 2BHMSi/2HT 259 
ST4096 — BOMB OEMS". kt 490 
* 2 Yeor Warranty 
Seogote Swift & Wren Drives . . CALL 
Micropolis 
1355 15948 ESD FH 28MS . 499 
1558 338MB ESO FH 1BMS ..1299 
15868 57ó6MB ESDIfH 16MS5 ..1599 


Plus Development Hard Drive Carl — 
20MB/40MB Hard Cad 499/529.232 


BOMB Hard Card II 469.99 

Hord Cord UXL 

5OMB/ 105M8 .,.... . 949/589 
Deci 


External 5.25" 1GB Orva ... . 2799 
Internal 5.25" IGB Orne . . . 2599 
Mountain internal Tope Bockups 
AOMB XToc AT ,....,... 239 
BO/ISOMBAT ........... aga 
150/25208AT ......... 1095 
Archive Tope 
ADAB internal XT or AT a.nn, 249 
COMB nemal AT 22 a’, 359 
150M8 Intemal AT m ave 
Toshibo 
CD ROM 600MB AT External . . . 899 
CD ROM 600MB PS/2MCA ,.. 899 
FLOPPY DRIVES 
Tashiba Disk Drive Kits 
NO 04D 1/2 HT 360K (PC/XT] .$59 
NDOSDEG 1.2MB [PC/AT] .. ... 75 
ND 354T3,.5" 1L. 44MB ATKI .... 75 
uk Drives 
3.5* ZZOK IPC/XT/AT) ..... e 59 
35'l44MBSlUmline .,....... 5g 
3.5" 1 .4AMB 2. ......... es 
EE ae —Ü—X.... 
RightHonded |... 0... $69.99 
Lagheck t rackmon Serial 79.00 
Bus or Serial w/Pointbrush 95.99 
MicrosoB Mouse Serial 79.00 
Mouse System 
White Mousa Bus/Ser S8.93/49.99 
Omnimouso Il 
w/PointBui/Ser, 2... 49.99/35.99 


Logitech Sconman 256... ,.. $299 

Niscon True Gray Seale ..... 209.99 

Sconner 575 

Ponosonic Flotbed LII, ond 10 CALL 

Epson Deskinp Color Soonner . . . 1099 
SOFTWARE 

DiredAcmsV50 .....22. 59.99 

Faubock Plus b 116.99 

Formiool Gold YID ...., 55.99 

Graphic V23..... 239.99 

laphnk HP |... ... 69.99 

1329.59 

MAS Excel V3.0 foc Windows 299.99 


MATH COPROCESSORS 
Intel Math CoProcessors 
B087 ISMH) .......885 
80872 [6/BMHr) ...... 119 
80871 (1044Hz] 149 
80287X1 (6,8, 10MHz) 
= 80C 287 vost — 79.99 
diac ci 7 LTE/286, 
803875X Ta: 115.95 
80387S5X — (20MHz) ..... 129.99 
8038716 — (l&MHz] , 189 
8038720  (20MHzb ....... 189 
8038725 (25MHz} . i99 
8038733 (33499920 ....... 199 
BO4875X — (ZOMHz) ...... 475 
Cyrix Math CoProcesion 
83087-16  (ló&AHz 80384) 188 
83087-20  (20MHz 80386) 199 
03067-25 (25MHz 80386) ... 199 
B3D87.33 (33MHz 80386) . . . 209 
83587-15  (16MHzB03855X] . . 125 
B3S87-20  (20MHz 803865X) . . 135 
CHIPS AND SIMMS 
256K (all speeds) CALL 
IMB fall speeds) 5... CALL 
Simms Modules {oll speeds} .. . GALL 
ACCELERATOR/UPORADE 
BOARDS 
Soto 
286i Accelerctor $209 
IBOSI Accelerotn an. 359 
Express J865X 15MHz Upgrade 359 
Express JBóSX 20MHz Upgrade — 475 


BIG on Computer Prodwets 


SS === n M 
Legend Bat" UPGRADES FOR IEM 


Legend IBM™ Compatible PS/2 
529795  512K30-286 ...... £49 
529802 2MB30-286 ....,.. 125 
529810  1MB70-E51,70-121 . . 79 
529828  2MB70-E61, 70-121 . . 129 
529834 2MB70-A21 ...... 129 
529844  )MBBO-D41 .. ... 99 
529852  24880.111,80.3]1 ..159 


Legend Memory cvoilable for Toshiba 
Loptops, AST, HP, Moc & Others. CALL 
eee 


BOARDS 

intel 

Above Boord Plus w/ 512K __. | $289 
Abovo Boord Plus w/ 24B ..... 392 
Above Boord 2 Plus far P5/2 

models 50, 502 & 60w/512K .. 325 
AST Boards 

SizPak Plus w/384K 225 
SexPok 285 w/517K .175 
Boca Board: 

Boco I/O 2 Ser., Por. . 2.2... 48 
Boo ATPas@K.. anaana,’ 109 
Boca AT Plus 2 8 . 225 
Boco VGA Bosc .........n. T8 
Infochip Expanz Board 149 


METWORKING PRODUCTS 

NE1000 Anthem 8-bi Ethernet 124.99 
NE2000 Anthem 14-bit Ethemet 169,99 
ICOM K503 Etherlink N PC/XT/AT 219 
SMC Armei PC- 130 Abir boord 99,00 
SMC Arcnel PC- 130€ B-bit bood 119.99 
Lontostic 10 MBPS Starter Ki . . . . 499 


EASIER THAN EVER TO USE! 


PACKAR 


ente ans i DRA MIA AASA ON cosy touse Window type environment offer: | 
ing quick|oecess Io program ais «n fitenol. 


* 4 Exp. Cocherenery exp T3 


1024x768 res. & 512K mem. MEN 
© I/O Ports: 2 Ser., 1 Por., ! 
Movie, | VGA, & 1 P5/2 Kb. 


included (model 820H & B20HF) 
Btenoxdicon Ret 

* Includes: Moura 5 Keylock 

e Siwr: MS-DOS 4.01, GW-Bosic, 
PR Works 


ETNHESS MODEMS 


A 100% Hayes Compatible 
à 2 year worronty 


D BELL Z= EER New Pockord Bell Computers include PB Desktop, 


GW. Bosic, PS Desktop, 
ng RID 


2400 Boud Internol ««/V 42 & soltware 115 
2400 Boud External no software 99 
2400 Baud External w/V 42 no wolwore 139 


* Preformatted ct no extra chorge. 
In addition to the above, we stock proformatted & color diskettes. 


DATA CARTRIDGES 


pcm 
OCP. 


Pre-formatted 
14,59 HC/ioemen " $25.50 
15.99 DC) 50/ Zwar" 28 


Circle 107 on Inquiry Card. 


LASER PRINTERS 
Okidato 


taser 400"... ., $025 
Epson 
EPL 7000°* (with FREE 65-in-1 oru) 799 
EPL7500** PosScrpl . . . 1999 
Ponctonse. 
4420" Bpos/min. ........ 799 
4450)" / 4455" I \pgi/min. 1099/1929 
Re mw NN 8 n | 
M EPSON 
PRINTERS 
lO200°" l...a’. "CUN 
xus ne ae 159 
U2570"* NEW /1010** CALL/369 
FXBHSO'*/1050** |. 289/399 
1620** NEW /1170* NEW | CALL 
rh se iR .S49/B49 
DFx5000/8000 . . . 1288/2185 
1180**/ 1695" | 159/379 
1123*^/ 1624" | ., 216/349 
haa" / 1654" ...... 209/509 
2624'" NEW Superquiet . 449 
Aam/a5m* ..... 319/459 
390+" / 3914° ..459/639 
Eya / 393C+" .. 879; 1045 
Diconix lnk Jet Printers 
150+ Parollel* / Serial* . . . 329/339 
*1 Yr. Warranty **2 Year Warranty 
HP LASERJET 
SNMANCEMENTS P ACIFIC 
25-IN-1 Font Cartridge ..... $259 


1MB Memory Board IIP/It/ll | . . 109 


Poshcnpt nde bo /ID/ 349 
Cortridge for IIP/IID/II MD 349 
pec Condes w/ IMB à 


Memory Boord lor Laserlet . . . . 349 
a E 
MODIMS AND FAX BOARDS 
sand Compatible 

Hayes Interna 

2400 Baud No Soltwuro .... . $235 
2400 Boud with Softwar: ..... 299 
9600 Baud V.42 w/Saltware 495 


Compatibles (incloding software) 

voe: Penpheroly 2400 Boud .. 119 
Procticol Pesipherols 2400 V.42 . . 189 
Practical Peripherals 2400 IBM PS/2 199 


Practical Peripheroh 9600 Boud . . 379 
^em External (no software md.) 

e. a MIB 
EA v Pocket Edition PERS 129 
9600 Boud V.42/V.42 Ultra . 499/649 
External Compatibles 
Practical Peripheral) 24005A .. . 189 
Practical Peripherol: 24005A V.42 . 199 
Practical Peripheral 9600SA . . . 459 


Practical Peripherals 24008PS 
Pocket Modem, "Credit Cord Size" , 99 


Intel 7600 Baud with Software . . , 499 
AUS, Robotics High Semed Models CALL 
Fax Boards 

Frecom Fax 946 boord ,..... , 119 
Frecom Fox I-LinerBoord oo... 179 
Intel SotisFAXtion Fox Boord . . 379 
internal Practical Peripherals 

2400 Send /FAX eonreseva se 499 
a B— NN RN 
MONITORS 

Panasonic 14" Color 


CI 381 SvGA 1024 x 768 ( 28mm} $349 
C1395 SVGA 1024 x 748 | 78mm) 549 
Pockord Ball 14* Color 
8541VG VGA 640 x 480 | dimm} 239 
8539VG VGA 640 x 480 [.39mm) 269 
850?VG YGA 640 x 480 [.20nw) 299 
85385V SVGA 1024 x 768 (.J9mm] 299 
B528SV SVGA 1024 x 768 ( 2Hmm] 349 
NEC Multisync 

2A 800 x 600/3D 1024x768 449/599 
4D 10244768/5D 1280«1024999 /2275 


Sony 14" Color 
1304HG 1024 a 768 Mullicon ., 629 
LLLA Pec. M , 449 


= reg nes he seen mes ere 
— RETURN FOUCY- All sales ore hnal except defeciewn which wall be 
= reploced with idenbcal 


and 
PREPAID MenterCord, check, money {no 3 applies. No rsim 
antere pc, 2 Cad oaen 7350 North Linder Avenue, Skokie, Ilinois 60077 Soper ajet | ere and T ald 
ee 800-395-1 rt In I: 708-677-7660 MÉNCHAMDRE IS BRAND AND COMPETE 
9/9) ET Voluline is the telemarketing order department of Flek-T ine. BYOS11L 


Circle 15 on Inquiry Card. 


Industrial PC 


Solutions 
Reliable, Affordable and Flexible 


Rack Mountable PC-Bus Chassis 


' — 
TI e 
EE s 


Ld 


Office & Home Computers 
Network/Servers - Remote Booting 


» Calin & activate computer On or Off snth touch-tone code. 
* 1-10 Selectable ngs with anser machina comoatasany 
«increase Secunty, Save energy, Extend haridware/disk Me, 

a Compatibve wall communications & remote cortrol software. 


e 19" chassis, 12-slot passive backplane Milius Miche lifi ree DiriL ohana cin 


€ Up to 4 drives, 200W UL power supply | "U L Bsted - FOC Regertd - Fully Guaranteed. 

e Dual-fan cooling with removable filter [stet 1 e800 2661733 mn. 140 

€ Sceurity door, vibrauon proof hold-down | rax abus r6: 198189879-25643 EE 
clamp, dual keyboard connectors, 0 - 50* C Vind Syste, nc. 5210 Lewns Rid., Big. 8, Agoura His, CA 91301 


e Slide rail option, heavy duty steel, ]19"x22*x7" 


286/386/486 All-in-One CPU Cards Circle 321 on Inquiry Card. 


Communications num 
Problems? ——- 


The compact Protocol 


Swilch™ is dongnod Io 


solvo specia! commun- 


@ All-in-one design: 2 serial, 1 parallel, catons problems. There 
ate 4 senai pets oon- 
IDE/Floppy control, 80x87 sockel, speaker Asioi: Pere A: a 
è Keyboard /video enable and disable option RS485 ports for long dis- R5232 / 485 
1 : lance, synchronous lor hgh speod and AS232 
© 286-16: 360K ROM disk, watch dog timer nom 15. AN rape Mus as ed 
è 386-33: watch dog timer, 486D X or 4865X provida high speed bidimctional communications wih 


z " | tho IBM-PC at £tandard PC prntere. The Protocol Swatch 
Solid State SRAM/EPROM Disks | is anny to program with our low com, inleractivo C 
devalopmant system. Barisry backed memory, time ol 

day cock, EEPROM. Use our box or embad tha PC board 
in your produc! Cdioad PC commurneczibons using 
80,000 byte per second ranslar via: parade! park App- 


cations: Change sonial: parallel protocols. Implemoni 


mx LI as Fæ = mms Da NR — des 


out Opio 22 Bottwaro suppan. From $295. 


2-World Engineering 
1340 E. Covell Bhd 
9 Two drives per card, 1.44 MB per drive | , Davi, CA $5016 
| et: (818) 753.3722 Fax: (818) 753-5141 
* Aulo bootable, DOS compatible — i jin a: (976) 753.0618 
æ On-board EPROM programming circuitry (Call trom your lax, requasi dala sheet #19.) 


€ SRAM backed up by rechargeable battery 
Card Cage, Backplane and more ... Circle 347 on Inquiry Card. 


DEC/TEK Terminal Emulation 


* fenton 4105/40 10/4014 
T= © DEC VT320 VT220 VT102 


© 8-Slot card cage with hold-down clamp . 16 color VGA/EGA suppor 

€ For PC or industrial power supply * PostScnpt. HP Laserjet. plotter 

e 5-slot node chassis, 150W power supply, : Lc aec dae 
space for 5.25* and 3.5" drives « Extensive network suDDOrt 


€ 19" rack mountable monitor kit 


EM320 


Free 120-page reference guide « DEC VTSEO VTE20. VTI2 


for your system & OEM needs © True 132 column display 
* Remappable kayboard 
industria! & Lab Auomapon wi PCS * KERMIT. X modem file transfer 


* DOS hot key (only 170 Kb!) 
VANTECH * Extensive network support 
g 


Diversified Computer Systems, ine. 


1310 Tully Rd., San Jose, CA 95122, USA 3775 ing Avenue, Sute 1B 
USA & Canada: (408) 293-6786, FAX 293-4697 ret CO 80301 (303) 447 925! 


Other Countries: FAX 886-2-918-4566 Ae Teaegperu pag Arn.) ee 


378 BYTE « SEPTEMBER 199] Clrela 100 on Inquiry Card. 


another layer of security. Use for indusitral control wih | 


New Schematic and PCB Software 
With support for extended and expanded 
mamory, HIWIRE Il can handle your most 
demanding schematic and PCB designs 
quickly and easily. The unique HiWIRE 
adiior allows you to display and adil 
schematics and PCBs simullanecusly, us- 
ing the same commands for each. HIWIRE 
I! is $995, and Is guaranteed. 


AM WINTER — 


1801 South Street, Lafayette, IN 47904 
(800) 742-6809 or (317) 448-1903 


Circle 337 on Inquiry Card, 


Instant 
Microcontroller 


F -— mM Y E] 


r i 


Instant C Programming 


Dont use a microprocessor, use a SmanBlock™ 
microcontroller module to build your custom 
controllor. Our iow cosi Dynamic C^* makes 
programming a snap. 3.5 x 2.5 inch module 
includes microprocessor, memory. Iime/dale 
Clock, eeprom, walchdog, serial ports end more. 
As low as $59 in quantity. The efficiency ol a 
custom design without the headaches. 


Z-World Engineering 
1340 Covell Blvd.. Davis, CA 95616 USA 
Tel: (916) 753-3722 
Regular Fax: (916) 753.5141 
Automatic Fax: (916}-753-0618 


{Call from your fax, hear computer voice, uso 
touchione dial to requasi desired dala sheets.) 


Circle 348 on Inquiry Card. 


Data Ácquisition Processor" 


Onboard Inteligence For IBM PC/XT/AT/MS 
* 16 MHz 80CI86 for general processing 
* 20 MHz DSP56001 for digital signal processing 

- Sustained digital signal processing of 10 MIPS — 
* FFT and FIR filtering without programming 

* Acquires analog and digital inputs to 235K s/s 
* Buffers and processes input data as required 

* Updates analog or digital outputs to 250K s/s 
* Over 100 commands without programming 
» Custom commands may be writien in C 

Call for FREE Demo Ditkrtir 


(206) 433-2345 
2265 116th Ave. N.E. 


p — Bellevue, WA 98004 
LABORATORIES EAX (205) 453.3199 


^ - 


Circle 191 on Inquiry Card. 


POUT PC, XT. AT o 286, - 


fo a multi-Eng voice processing command 
Ly your comp intetigently ae 


© 1990 TLO TECHNOLOGIES INC 


Circle 362 on Inquiry Card. 


ET 
Ve rsion 3 


8051/8052 
BASIC COMPILER 


Saves Time And Money 


+ Compatible with all 8051 variants. 

* Supports floating point, integer, 
byte and bit data types. 

* Code runs 50 times faster than 
BASIC-52 interpreter. 

* Flexible mem mapping options. 

® Trace command for debugging. 
Improved error reporting. 


$295.00 


Upgrades: vers. 1 to Vers. 3—$125. 
Vers. 2 to Vers. 3—$75. 


603-469-3232 © FAX: 603-469-3530 
q MBinary Technology. Inc. 


Man "reet a FC) Bc 07 = Marten, Far OSI) Em Az, 


Circle 42 on Inquiry Card. 


Lifetime FREE xoitware upian vie BBSAJS Muni 
Lirimit soiree technical support in USA 
CP-1128 Combination Programmer 


$1225.00 
Supports ovni 2.000 davicas, 
Mantas approved aljorghines 
Recommended Dy AMD, Sanetes, Matona. Lame, TI 
MACH t10/210/130 + PALCE/4 ÉPLDSs > ECL PLD 
a Al ng and Sne TTL standard PALS » MAPL 128 
?ns & 10ra 22V 10, 22VP 10 » Free GALS * GAC MOS 


eves 

* Beate PROG + B-pin saia EEPROM: = "C 
crew 

« EEPROM and high-zpaed CMOS PROMa 

+ PIC 5 DGP mecroconrotare 

- Works under Vadows - Paraliet inertane + Sangie 


Executable hie 
Call 1-B00-225-2102 for informalion. 


BPhicrosystems 


BP Merosysiems, Houston, TX 77043-1239 
Phong: (719) 461 9430 Fax: (713) 461-7413 


Circle 48 on Inquiry Card. 


MEMORY - SIMMS 
FAX MODEMS 
HOBCFAX 
Courutens Apple, AST, ATST 
MEM RY Compaq. Daa. General. DEC, 
Epson, HP. IBM, MEC, Siikon 
Graphics, Sun 
Compaq. Tosn ba, Zenith 


AST, Compaq. Everaz, Zant, 
Panasonic, Sharp, T.L, Tosteba 


PRINTERS Rone: Conon, Epson, H.P., IBM, 
ata, Panasonic 


S600nrs/2400nes Grove Ill 
FAX MODEMS siama HanCan & Porana 
for: IBM, Maortosn, Compan, Tornga, Zend 
ROBOFAX FAX-ON-OEMENO SYSTEM xt Fon PC 
For Instant Pace and Product Information. Via 
ROBOFAX 


Day oc N 


ght 
CALL: 1- B 24-FAXX 
Have your FAX 9 raady) 


To ois: CALL: 1-800-292-7771 


ADDxON. 
AMERICA 


A wendy Ee. Cora Te 


1733 H. Malhilda Art., cene, CA 11014 
Phone: j40B] 745.1590 FA (408) 745.1553 


LaFTors 
NOTEBOOKS 


Circle 12 on Inquiry Card. 


VIDEO FRAME GRABBERS 


512x512x8 995 
HAT $12-24 5123 S12" 24 1995 
| - IBM PC/XT/AT COMPATIBLE 
| - DIGITALIZE IN REAL TIME 
- COMPOSITE VIDEO IR 
- 24 BIT RGB OUT except model HAT any 
16 level gray scale ou 
> SOFTWARE LIBRARY OF MAGE ANALYSIS ROUTINES 
- FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 
- FULL CREDIT QN UPGRADE PURCHASE IN FIRST YEAR 
RETURN DLD BOARD AMD JUST PAY DIFFERENCE 


— oc 


WGH RES TECHNOLOGIES 


HRT 55; 
LEWISTON, NY. 14032 


PHONE 415-497-5493 FAX 416-497-1636 


Circe 132 on Inquiry Card. 


SPOTLIGHT. DESIGN A DEVELOPMENT E 


te wmcmt geavr goui af ci pee 


Lo Faiy. ahini detti? 
ee CAD Softegrc FAUS 
Lack Time ar 


My rs d 


PADS SETS 
THE STANDARD 


lor CAE/CAL) design on Personal Computers 
Complete thru-pul logic capture and board design 
functionality inctuding: 
* A trod multi-sheet database for Schematic càp- 
ture with hierarchical design capability 
a Both automatic and interactive PCB layout tools 
* Most complete sat of nutoroulers lor Analog, 
Digital and SMD designa 


* Cam outputs including detabase ASCII In and 
ASCII Qui format 


© NEW! PADS-2000, board designs wilh no sys- 
tem limits. 1 micron database, copper pouring, 
T-rauting. Workstation capability at PC prices! 


Call today lor a ires dermoratralion pach 
tur your local Authorized PADS Fleseller 


| /— tena (508) 486-8929 


Pet Osa uA. (E00) 255-7814 
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Circle 57 on Inquiry Card. 


BSBC486 
486 Single-Board Computer 
for passive barkplane eystems 
Oty 2: $69:/ea. US (Without CPL un 
[Pricing includes sokderad-on SILUMSIPP pockets 
On-board fealures Include: 
: B04B6 process (DX & SX) * un io J2MB DRAM 
+ IDE hard disk controlior 
* rógi-ómo clock 
«2 sonal porta 
inquire about our new products: 
a 4868 SBC with added on-board VGA controller 
and EUvarnot 
= 1280 X 1024 high-resolution video ctr with 
Ethemrnol ctir and optional SCS 
* EISABUS Backplanes 


| — 5336. Boul de ta Alive Sud 
Levis, Qc CN GOV 422 

BECTERM Tak (418) 835-1551 

ED XXCGIESTUSENNE- | Fax: (418) 837-4068 


Circle 38 on Inquiry Card. 


Workstations 
Extemal SCS] Drives 


J86/ 386/186, Maviniush, Silicon Graphies, Sun, 
IBM RSOQGUOOD.N AA, NEXT... 


Half Shell size 1.4°x5.5"x7.5" weight 2.5 1b 


lard Drives 20MB to 120MH 


llHermit Crab size 2.8"x5.5"x7.5" weight 4 Ib 


with additional shock mount 
Hard Drives 20MB to 120MB 


WA-Hive Jr size 2.2°x7.1"x7.1" weight 61b 


Hard Driver 20MB to 400MB 
Tape Drives | 5OMB to 600MB 
| Floppy Drives 720K to JMB 
A-Hive 
Hard Drives 20MB to ! 
Cartridge Drive Aes 
Tape Drives SOMB io 1 3GB 


ulim | i 3 Tel: 408.432.0005 
1158h OTe ole Ave. Sam Jose, CASS) Punso S43 C7ET 


Get rid of trial and error! Now, any user and any 
professional can buy attractivcly priced testers 
which will find many faults in the shortest 
possible time. They arc so casy to use, you can'i 
fail - even if you don't use them every day. 
Ask for Catalogue no. 90. 


This is always important where high reliability 
and protection against varying potential levels 
and distant lightning strikes are required. WAT 
cards are compatible with norma! ones, and are 
available for R5232, RS422 and 20mA. 
Ask for Catalogue no. 50. 


W&T Producis Corp. 
2209 NE 54th Street 

Ft. Lauderdale, FL 33308 
Phone 1-800-628-2086 
Fax 1-305-351-9099 


Circle 336 on Inquiry Card. 


size 4.3" x9.6"x9, ," weight 11 Ib 
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Mu daussl | utilities and device drivers into high DOS, and then arrange 
Windows; them for the best possible fi 
Form P iblishe with Fill & 386MAX serves 386 and 486 machines, wh 
File combines forms design. BlueMAX serves 386- and 486 eise PS/2 systems 
forms fill in, and database Blue! AAX recovers an additional 80-84K of contiguous high 
T nanagemen| all ir one DOS * memory space using exclusive BIOS compressio 

| complet e package. Get the technology. Ord € JAX now and we'll include a copy o 


emory management tutonal and system 
| "baie 


| NES forms you want the way you AS SQ Qualite s n 
wan them quic kly ; and easily | Inique “obie +torented” analyzer free 
design toc S let you create profes sional quality forms fast 
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> d L ' LÀ à 
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logos sand. Sip matures to vour form. You can even feneralg OV GUAT Bh 


Fr 
Lidl code e. 


Ve | rm exar tn Aacircm xri o 
YOU May neve again nave TO design your own 
torms rom scratc 'h.| ecause the fon ms you neec may 


alreacnh De Included in] n Fon NS-ON +I) N aie Eie Fi OND)" , | | HIST: $130/ 155 
ded with Form Plublisher with Fill & | MEMBERS 
TU Imm riubDiysner V vith | | | CLUB: 365/578 ONLY 


FOND ated ad of over 60 0 forms on 
1 tC — 


disk. eady for yo print or modif with ee ee. a” a ee E. E 
| 3 Gre eate | riow-Gnaris, Dara-Fiovw 


386MAX/BlueMA 


the clic ofam wise 


4 Pii mrmi MRN B a O A t 
] mil in the IOTTTIs VOLI CTeale wW ith L Jic € "am ae V We L* T GMES: F 

Form Publisher or any pre-p pi fed CINT ace VIM EUC: 
form you already have. Simply tab i ary —' - In any business there are pr esses anc 
£ EY 1 Ja ws ALL FOR | EMBERS IF INFC x ' " ^ 
from blank to blank and type in proce Xdures tat musi be documented 
vour infor nati yn. Even better. - > T “asyr Flow is ap e roegram dedica 
| a 1, | f pum f a1 B " aA a à a iam a E j 3* , 
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database system. With Alpha FOUR u 


isers at every skill 
level can develop applications in minutes, 


R's ease of use is its ment- Alpha FOUR 
an intuitive and logical manner. Alpe rv Wr 
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Company, Page i Inquiry $ 
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ARC. Software, 58 1307 

Abacus Software, 153, 349 1473 

Absotl, 78 1300 

Accwaa Softek, 153 1474 

ACE, 117 

Acet Amarica, 4B 1284 

Action Technologies, 250 1400 

Ad Lib, 349 

Adobe Systems, 52, 163, 915 1266 
4452 

Advanced Micro Devices, 25 

AFCAD Systems, 245 1164 

AimTech, B8 1313 

Aldia Systems, 153 1069 

Aldus, 153 1453 

American Magnetics, J49 

American Mitac, 25, 285 1225 


Apple Computer, 25, 35, 117, 207, 


293, 315, 337, 347 1148 
1151 
Applied Digital Data Systema, 245 1189 
Applix, 245 1170 
Aquarius Bystems, 25 
Aquilina, 60 1274 
Artificial a 760 
Astiaolt, T4, 110 1223 
1294 
Asantá Technologies, 337 1142 
ASO Sottware, 250 1401 
Ashot Tale, 25 
Asia Communications, 69 1168 
ASP Computer Products, 70 1280 
AST Research, 117 
ATAT Computer Systems, 227, 245 1171 
AT&T's Gell Laboratories, 2353 
Aliri, 3298 
ATI Technologies, 62 1280 
Attachmate, 153 1487 
Peratar, 25 
Auda, 340 
B 
Banyan Systems, 227 
Barco, 207 
Bod Aiíantic, 89, 215 1164 
Bell Ailaniic Software Systema, 153 1448 
Bitstream, 279, 315 1221 
Blake Technologies, 245 1172 
BLOC Publishing, 153 1451 
Soltwars, 153 1438 
Borland intemnationnl, 25, 143, 270 1228 
1447 
British Standards Insthute, 147 
Brown-VWagh Publishing, 348 
Ball HN Information Systems, 245 1173 
C 
Cabletron Systemg, 215 
Cadence Design Systems, 25 
Cadre Technologies. 25 
Campbed Sorvices. 250 1402 
Central Point Software, 153 1475 
Centrax, 215 
Centronics, 40 
Chinon America, 268 1231 
Chips & Technologies, 25 
Chronos Software, t403 
Cirrus Logic, 25 
Cüizun America, 61 1275 
Claris, B2, 117, 347 1908 
Clarity Softwaro, 25 
CMS Enhancements, 61 1279 
CNS, 345 
COM! Data Communication, 74 1297 
Compaq Computer, 117, 227 
Computer Associates 
Internalional, 153 1458 
1457 
Computer Elektronik Infosys 
ol America, 62 1282 
Computer Support, 163 1455 
Computron Technologies, 245 1174 
82 1304 
Carel Systema, B9, 153, 268 1155 
1459 
Coromandel Industries, 153 1430 
CaS, 349 
Crescant Scltware, Bü 1187 
Crosa Communmations, 310 783 
Crosstalk Communications/DCA, 1 1488 
Crosswind Technologies, 250 180 
Cubix, 310 T82 
Computar, 60 1271 
Customized Soltean Support, 245 1175 
Cyma, 74 1302 


EDITORIAL INDEX BY COMPANY 
b- ao 2 HÀ 


Index ol 


D 
Data Access, 250 1405 
DataBasad, 245 1178 
Data General, 245 1177r 
nt, 245 1178 
DEC. 117, 135, 147, 207, 215. 
227, 233, 245 1181 
Data Systems, 245 1179 
Deorfiaid Systems, 245 1180 
Defense Advanced Research 
Projects Agency, 233 
Det Computer, 117, 227 
Denon, 349 
Department of Defense, 147 
DeSzcribo, 153 1431 
Digital Communications 
Axsociaies, 25, 153 1489 
1470 
Digital Rasaarch, 329 
Dimensional Fiaasoner, 7B 1303 
DMA, 310 TRA 
Doctor Design, 88 1309 
DPEC. 245 1182 
DRUMcGrm-Hil, 25 
East Hampton Industries, 245 1103 
Editor's Choice Softwars, 348 
EDP Systam Services, 245 1154 
Educational Computor Services, B9 1182 
Eighteen Eight Laboratories, 62 1263 
Electric Image, 302 
Enable Software, 245, 250 1185 
1408 
Epoch Systema, 215 
Epson, 315, 348 
Everex Systems, 285 1226 
Evoludion 1, 245 1186 
Exxon, 117 
F A 
Farallon Compuling, 337 1150 
Filth Generation Systems, && 1311 
Financial Technologies, 245 1187 
Frame Technology, 54 1287 
Future Soft Engineering, 23, 153 1468 
Futunm, 250 1407 
G 
Gates Rubber, 227 
Gateway M ,203 
Generic Soltware, 110 1222 
Genesis Development, 345 
GenSott Development, 153 T4440 
GHC Boltware, 153 rs 
Gibson Research, 56 1163 
Giga Trend, 74 1285 
Gilbert & Azsocintas, 245 1189 
Go, 25 
Gupta Technologies, 227 
Hammerab, 343 
hDC Comput, 153 1070 
3476 
1477 
1478 
Hewtett-Packard, 25, 38, 70. 135, 248, 
268, 315, 329, 348 1190 
1202 
Hitachi Home Electronics, 268 1212 
Honeywell, 215 
| 
IBM, 25, 38, 117, 135, 147, 153, 207, 
215, 227, 233, 245, 285, 293 1191 
1227 
1630 
1480 
ICL Business Systems, 245 1192 
IIS Technologies, 245 1193 
ImageSoth., 345 
Impact Sottwara, 245 1194 
imsi, BS 1310 
Information Management 
Consultants, 245 1195 
Inkuarmnix Sottwars, 153 1448 
Inner Media, 245 1156 
Inteck, 245 1197 
Irini, 25, 135, 227, 329 
IntarAciive, 74 1296 
Interactive Development 
Environments, 25 
J 
JAM Software USA, 245 1198 
JVC, 349 
K 
King Phoenix, 25 
pM 1284 
Langscht, 310 787 
LANahark Syatems, 245 1199 
LaserMaster, 51 1278 


covered in articles, columns, or news stories in Ihis mauve 
Each relerence is to ihe first page of ihe article or section in which the company name appears 


Lidestar Systems, 245 1200 
Logical Technology. 245 1201 
Long Shine Electronics, 25 
Lotua Development, 25, 82, 153 
245, 279 1202 
1229 
1305 
1422 
1449 
M 
MacroMinei, 302, 347 Ban 
MarketCorp Systems, 245 1203 
Matsushita Electric, 25, 233 
Maxell, 349 
Maxtor, 69 1187 
MCI, 122 
MDGA, 153 1442 
Mediline Service, 245 1204 
Mergsott, 153 1071 
Mataphor Computer Sysiema, 25 
Metz Soltware, 153, 245 1072 
1205 
1478 
Micro Perfect, 245 1208 
Micro Synergy Intemational, 153 1454 
Microcom. 70, 337 1144 
1203 
Microgralx, 153 t458 
1481 
MicroSem, 86 1306 
Naerosofl, 25, 38, 89, 117, 147, 163, 
250, 268, 315, 325 1185 
1240 
14048 
1433 
1460 
1462 
Microsystems Soltware, 250 1408 
Mieris, 310 Tha 
Mipa Computer Systems, 135, 233 
MIT, 122 
Mitrabsch, 245 1207 
Mitsubishi, 207 
Mitsubishi Electronics 
America, 81, 245 1208 
1278 
Mutsubahi Intermatienalt, 51 1277 
Mobius Computer, 74 1299 
Motorola, 25, 40, 135, 227, 310 TB1 
Motorola Commercial Systems, 245 1208 
MuniScope, 297 1224 
Myrick Computer Services, 245 1210 
N 
Naticnal 
Association, 349 
National Science Foundation, 233 
NG), 153 1434 
NGA, 25 
NEC, 233, 202, 329 
NEG America, 245 1211 
NEC Research Institute, 233 
NEC Technology, 307 1230 
NEC's Central Research 
Laboratories, 23 
Netframe, 227 
Novell, 25, 215, 227, 268, 293 1221 
Office Automation Systema, 245 1213 
On Technology. 245, 250 1214 
1410 
Onset Computer, 68 1289 
Oracie, 227 
P 
Pacific Data Products, 66 1287 
Packard Bell, 60 1273 
Pasoh. 245 1214 
Panasonic, 25, 349 
Paracomp, 302 
Paralan Computer, 227 
Paal Marwick, 227 
Perceptive Solutions, 89 1159 
Peripheral Land, 268 1233 


Phoenix Technologess, 329 


America, 69, 208 


1216 
1412 
1217 


13281 


R 
RR Associales, 250 1413 
Aaima, 153 1444 
Ramus trom Beyond, 207 
Ray Dream, 337 1147 
RCA, 200 
Farvelation 227 
RIX Sofivorks, 153 1485 
Rusaoil Information, 245 1200 
Sabre Software, 25 
Sandata, 245 1219 
Sangato, 25 
Shiva, 70 1291 
Sidernal, 245 1220 
Ma, 00 1272 
Silicon Graphics, 40, 136 1276 
Sottware Applications, 245 1250 
Soitware Design & Consulting, 245 1251 
Soltware Products International, 153 1445 
Soltware Publishing, 153 1435 
1443 
Soltware Solutions, 245 1252 
Soltware Ventures, 153 1471 
Sola, 66 1288 
SOLVEware Systems, 245 1253 
Sony, 268, 348 
South Ware Innovations, 245 1254 
S59 1181 
Stained Glass Software, 245 1255 


SunSolt, 25 
Supermicro Business Systems, 245 1258 
Super Tima, 245, 250 1257 
1414 
Symantec, 50 1265 
Syneptics, 215 
<r 245 1258 
TiMaker, 69 1154 
Target Sytteme, 245 1259 
TOK, 349 
Technion, 122 
Systems, 66 1285 
Tecmar, 348 
Taiahlt, 341 
Texel America, 265 1234 
32 Bit Softwaro, 78 1301 
Thomas-Conrad, 293 
Three-Sixty, B9 1158 
Tidemark, 349 
Toshiba, 25, 268 
Toshiba America Information, 268 1235 
Traveling Software, 43, 163 1074 
1153 
Theor, 227 
Truevision, 302 
Turner Construction, 227 
U 
UMI, 286 
Unisys, 245 1260 
University of Calformia 
at , 423 
Unhersity of Iilinoks, 233 
y Soltware, 56 1268 
V Communications, 10 
Vail, 25 
VentanaWorks, 153 1464 
Vertex Industries, 349 
VideoLogic, 302 
Virtus, 347 1152 
Voyager Systems, 245 1281 
W 
Well Data, 153 1472 
Wat Disney Studios, 25 
Wang Laboratories, 245 1282 
Westom Digital, 293 
Wilson Window are, 153 1068 
Within Technologies, 78, 89 1180 
1299 
WordPeriact, 153, 245, 220 1263 
1415 
1438 
WordStar Intemational, 
153, 49 1437 
Xerox, 122 
Xerox Palo Aho Research 
Canter, 207, 233 
z 
Zitl-Davis, 268 
Zihua Sottware, 88 1312 
25oit, 153 1443 
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428 CONTRHOLTELEMETRY .., BES-84 
434 ELITRON . . 8815-40 
122 GLENCO ENGINEERING . . 
5593-570 ONTRACK COMP SYS. 83M W-22 
808-507 K PSYS,.. SSHE.H 
845-048 ONTRACK COMP 818 BAPC-26 
682-583 ONTRACK COMP SYS 8350-22 
258.287 PROTECH MARKETING . 244 
287.208 RAINBOW TECHNOLOGIES . . 99 
276 SOFTWARE SECURITY.ING ,.. 308 
939 SYSTEMS 
360 ACEAIINT'L 244 
383 ADV OMICRODEVCES 263 
1314 ALA : i 23 
AMERICAN MITAC ..... í . 134 
* APPLE COM " T" BS 
33-33 AUTOMATED COMP TECH , 202,203 
+ PAQ 12,13 
634-555 COMTRADE .. DEMW-15 
688-530 esso oe «re . MINE 
625-826 COMTRADE ..... . PCW 
668-587 M oo. B080-13 
558 CYHEX CORP .oBRHMW-A 
$90 CYBEX CORP BSHE-4 
827 CYBEXCORP ...... £aPC-4 
$48 CYBEX CORP 8850-8 
593-994 DATATRANS SYSTEMS 8AME-23 
669-870 DATATRANS SYSTEMS . 5850-19 
* DELL COMPUTERS ....... 392A-B 


Inquiry No. Page No. 
9) DELLCOMPUTERS(NA) .. eu 
$1 DERSY TECH COMPUTE du 

357-538 OERSYTECH COM SMMW-24 
671-472 DERBYTECH COMPUTERS — 
101 DOLCH COMPUTERS ......... 

162 OTK COMPUTER, INC . 208 
107 ELEK-TEK(N A). . i att 
864-588 EMPOWER MICRO . . , BBNE-12 
113 FALCO DATA PRODUCTS ..... 295 
440 FIRSTINTL COMP . ., 6815-45 
116 FLYTECH TECHNOLOGY 71 
FUJIKAMA USA. INC D 

441442 GAIN SYSTEMS . BMS-B5 
" GATEWAY 2000 (INT'L) - Ci, cry 

* GATEWAY 2000 . . 8819-32A-B 

> GATEWAY 2000 ........... 882A-D 
673-874 HiCOMPUTER ........ 5880-16 
993 IBMPS2 OG... eer eee 28.29 
487 | Mai , B8iS-75 
451-452 INTERSYS . B8IS-81 
154-18] IVERSON TECH . dS 
457 JEMELECTHONICA - o... BEIS-57 
182 KILA 375 


MANCHESTER EQUIP . B&NE-16A-B 
MANCHESTER — (s BBNE-17 

, 88MW.7 
££80-5 


422 mats 


(CERERE ETE] 


PC 
PC EXPRESS/PC TRONICS bou 


_.... 183 
esa 88M W-12 
ROY, 8850-23 
27à SILICON SHACK . 372 
285-288 STERLING TECHNOLOGIES INC INC 196 
579-580 STROBE COMPUTE 88MW-17 
814-815 EM CREAR .. BANE-9 
654-855 COMPUTER , WPC ta 
691-482 GTAOGE COMPUTER .. 8140-11 
658 TANGENT COMPUTERS .. 68PC-11 
478 TECHPOWEACOLTD. _..- BAiS- 10 
* TEXAS INSTRUMENTS ...... 18,17 
300 TEXAS MICROSYSTEMS . .. 120,121 
“ TEXAS MICROSYSTEMS... 120A-B 
306 TOSHIBA AM INEO SYSTEMS . 64,08 
479 TPENTERPRISE ......... 5-50 
412 TR-STAR COMPUTER ,..... .. 7 
am VOS EM ENSA 
3398 ZENITH DATA SYSTEMS .. T2.73 
- ZEOSINTERNATIONAL ..... 24A-P 
$40 urs 
21-22 AM POWER CONVERSION |... 332 
" BEST POWER TECH . Lew ot: 
4&0 LANTECH à . 6818-07 
2241 PARASYSTEMS,.  ......... 107 
279 ELECTRIC .. ......... 222 
462 UPSAFEINDCOHP ...... ans-50 
SOFTWARE 
941 APPLE/MAC APPLICATIONS — 
Business Office 
177 MATHSOFT INC . 202 
271 PR RITE (NAI M. D 244 
281-293 SYSTAT. Bis ve! ME 
942 pigs APPLICATIONS — 
Sclenthic/Technical 
246-340 ZYLAB. . — 155 
842 IBM/MSDOS APPLICATIONS— 
Business Office 
$3 BLACKAWHITEINTL ..,, 240 
4047 BORLANDINT'L. 11 
60-41 CARRIER CURRENT TECH .... 240 
646 COMP ASSOC (SUPER CALC] 51 
87 COMP ASSOC (SUPER PROJECT) 4& 
* COPIA ae oo MT 
$3 DESCRIBE. INC . . rr 185 
434 ELEXINTERNATIONAL ..., 885-22 
5887-898 G 1 SOFTWARE .... BAHE-186 
CXM GROUP 1t SOFTWARE  .. EBPC- 14 
* -PACKARD NETWORKED 
PRODUCTS . esete s Baa DNE 
134 IBM- HOLLYWOOD 23 
172 LOTUS DEVELOPMENT CORP “cw 
354-1538 ONMTIM py - rexreee 196 
222 PATTON A PATTON . EN 0È 
736 PERSONAL TEX ... ...-.... 148 
264 RAIMA ] 193 
270 ROYWDHE "EE. 
28? STRATEGIC MAPPING , M 
328-373 VISION SYSTEMS .........,. 2989 
944 IBM/MSDOS APPLICATIONS— 
SclantHie/Taehnical 
26 AMHABOOKRS .............. 2380 
622-833 AAC. SCIENCE 
SIMULATION SOFTWARE 20 
42 BINARY TECHNOLOGY ... 379 
410 BIOSOFT. . ............ BNMS-44 
x COMP SOLUTIONS NW — 
apd TlIeI— . 100 
1231 GFASFTWTECH .  ........ 182 
134 HORSTMANN SW DESIGN. , 282 
ABS DOES 2 m à aas 
454 JANDEL SCIENTIFIC BEIS-78 


inquiry No. Paga No. 
181 KEITHLEY METRASYTE ..... , 93 
290 K RESEARCH 
INTERNATIONAL CORP 343 
465 MKS.. 2 
203 NATIONAL INSTRUMENTS .... 15 
214 NU- MEGA TECHNOLOGIES - zee 
£22 PATTON & PATTON.. ., 
282 SPECTRUM SOFTWARE . . 308 
283 SPSSIMNC .... ; 288 
284 STATSOFT nee a etree DID 
791-293 SYSTAT, INC ` i , 151 
334 VLEERMUIS SFTW RSCH BV . . 2398 
*" WAICOM PRODUCTS.INC ... a? 
337 WINTEK CORPORA ee 
Hs IBM/MEDOS APPLICATIONS — 
llaneous 
49-50 eae MIS "m. 90 
110 ELOG HS. aeaptecu»aa . 201 
145-145 INTEL —......... ....s. .. 301 
£42 METAWARE ..... ,.. MAPO-E 
270 ROYKORE 388 
^ SFT BLACKSMITH — &eIS-100A-B 
277-278 SOFTWARE WORKSHOP ..... 190 
298 STRATEGIC MAPPING ......... 55 
ig IBM/MBDOS APPLICATIONS — 
Word Processing 
328-328 VISION SYSTEMS ...., ,. 2985 
947 IBM/MSDOS — CAD 
ST CAD SOFTWARE NG .... .. 3789 
120 GENERIC SOFTWARE,. _.... 305 
212 TALSTAR COMPUTER . . iy 7 
pa IBM/MSOOS — COMMUNICATIONS 
6061 AE UNAT TERES . 240 
591-592 DATACAHD ...... : 7 
$9 188 
92 DELRINA TECHNOLOGY INC _ 170 
100 OVERSIFIED COM J79 
105-106 ECLIN TECHNOLDXSY . 451 
a FRONTIER TECHNOLOGIES... 188 
118 M eptrġidodeps-- 378 
118 GCOM.INC . penance. SO 
185 KEA SYSTEMS LTD | Sha eut LIA 
183 MERIDIAN DATAING . vy e+e iam (Ie 
314 TURBO POWER ............ 326 
964 IBM/MSDOS — DATABASE 
43 BLACK AWHITE INTL ........ 260 
949 IBM/MSDOS — GRAPHICS 
72 COMPUTER SUPPORT CORP. 185 
“ COMP SUPPORT CORP ... 1944-8 
79-90 COREL SYSTEMS ........... TBD 
JI-T8 COREL SYSTEMS .. ........ 273 
104 ELEX INTERNATIONAL ....... 247 
138 iB -HOLLYWOOD |...) .. 2 
137 ICL Apu. qoe . 483 
354-057 MATHMATICAING . . 182 
198 MICHOQRAFXINO ........, 1325 
270 ROYKDRE..... rense. a OM 
259 STRATEGIC MAPPING . as 
4322 VERMONT CREATIVE SOFTWARE 33 
psu IBM/MEDOS — LAN 
28 AHTISOFT..... "*"»"*t**a4 rises? 104 
951 IBM/MSDOS — LANGUAGES 
87? OIGITALK ......... Nr a 144 
157 PEL sr udis - :.: EEG 
54144 LIANT SOFTWARE CORP .GSMW-19 
609-650 LIANT SOFTWARE CORP . BANE-19 
835-836 LIANT SOFTWARE . BRPC-28 
875-6768 LIAMT SOFTWARE CORP . 0850-17 
" MIGROSOFT,..L.. she o honori DOT 
* MICROWAY...........,..2.. 204 
198 MIX SOFTWARE .... .. . . 327 
ibe um . 27T 
E tri c b o0 8885-18 
258 PSEUDOCORP . svo» ex ER 
773 SEQUITER SOFTWARE .. 1M 
287-285 BROOK aaa OT 
298 TEXAS INSTAUMENTS ....... kE EI 
342 VERMONT CREATIVE SOFTWARE 33 
285 IBM/MS5DOS — SPREADSHEETS 
37 BALEH SOFTWARE .... . ME 
952 IBM/MSDOS — UTILITIES 
402 3ESTUSA............. 58-55 
653-8064 ont 5830-18 
39 BERKELEY SYSTEMS, INC 172 
63 CENTRAL POINT SOFTWARE . 84,85 
62 CENTRAL POINT SOFTWARE 96 
418-420 CLARION SOFTW. .. ENS-1f 
351-352 il . 287 
141-182 MERASOFT.......... s.. MT 
214 peel i o 200 
571 QPENHETWOHK.... ..... MAIN 18 
604 OPEHETWORNK.. rv beurre BNE-16 
£47 H 2622 aai. BAPC-22 
OPENETWORK ... 6850-16 
249 PKWARE.NC . diva ames MAN 
252-253 POWERGORE,ING , 183 
652-65) BSOFT leer BSPC-19 
259-280 GQUALITAS......... a 373 
282 QUAHTERDECEK., ..,... . 144,145 
3321-322 VITESSE ......- ""45985"95»5»13"" 
253 OTHER APPLICATIONS— 
Business Office 
DE PE a 
350 LIFEBOAT FTWARE . "Runs wa»mn na 
554 OTHER APPLICATIONS — 
Word Proceaaing 
283-284 RACINE TECHNOLOGIES .. . t42 


5 


334 VLEERMUIS SFTW RESCH BV . 234 
OTHER — CROSS DEVELOPMENT 


a7 DATA ACCESS . erre RAI 


wibuw*n 
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To gat further information on the products advertised in BYTE, fill out the reader service card by circling the numbers on the card that correspond to the 
Inquiry number listed with the advertiser. This index is provided as an additional service by the publisher, who assumes no liability for errors or omissions. 


*Correspond directly with company. 
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ME, NH, VT, MA, RI, CT, ONTARIO SILICON VALLEY, HI, WA, AK, 
CANADA & EASTERN CANADA W. CANADA 
Dan Savage (617) 860-6344 Bill McAfcc (408) 879-0381 
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14850 Quorum Drive 

Suite 380 

Dallas, TX 75240 

FAX: (214) 991-6208 


NORTH PACIFIC: San Francisco, CA 
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Y INTERFACE CARDS ge 
16-BIT IDE MULTI 1/0 EPI 


$6995 


* 256/386456 COMPATIBLE 

* SUPPORTS 2 IDE HARD DRIVES & 

2 FLOPPIES (360K 720K 1 2MB & 1 22MB) 
* TWO SEHIAL. ONE PARALLEL & ONE GAME PORT 
» SUPPORTS COM) THAU 4, 1PT1, 2,4 3 
|] AL FUNCTIONS CAN BE INOIDUALL'Y DISABLED 
|] MCT-IDEICO .. " 5 
MCT-FDC- HD: 1.44MB mcm CARD ..... 
MCT-FDC-HD4 4 FLOPPY VERSION . 
MCT-HDC HARO Di9« CARD 
MCT-RLL rai HARD DISK CARD 
MCT-FAFH 16c-BIT 1-1 MFM FH CARD 
MCT-AFH-RLL 15-BiT 1:1 BLL FH GARD c.. 


16MHz MINI 3a6-sx 34998 
| © NORTON 5I 15.3 + LANDMARK AT SPEED 20.8 


| * EXPANDAHLE TO &HE ON-BOARD + AMI BIOS + CHOOSE 0 
OR 1 WAIT STATE FOR USE WITH SLOWER RAM « FIVE 16- 
BIT AND THREE 8-BIT SLOTS = CHIPS & TECHNOLOGY 
“NEAT CHIPSET = SOCKET FOR B0387-5X CO-PROCESSOR 

s AS X UY SIZE FITS MiNI-286 & FULL-SIZE 286 CASES | 


MCT-IDEFH (DE FLOPPY/MARD CARD. 
MCT4AO MULTI l'O CARD FOR 8048 SYSTEMS , 
MCT-AIO 205325486 MULT! LO CARD ........ 
MCT-AEMS 15.BIT EMS CARD 


E MCT-3868X lii deal cic ene $349.95 fj MCT-EEMS seBirEEMS CARD — 
BE MCT-186SX-20  20MHZ MINI GOS -n menos M MOT uer eee — — —— — 
EM MCT-M38B-25  e5MHZMINIB88 oi 5699.00 W MCT-VGA-1024 1024 X768 VGA . , 


MCT-VGA-1024« 1024 X 768754 COLORS 


| MCT-386MBC-Z5 25MHZ VERSION . $598.00 gum --— 
| MCT-A4B6MBJ3 35MHZ CACHE 485... $1895.00 / 
| MCT-486MD25 — 2:MHZ CACHE 486 asorin emm .$1495.00 | UPRIGHT CASE 
| MCT-M285-20N  20MHIZ286 WiINEAT........ . ...$389.95 | $ 95 
| MCT-M285-15N  t6MHZ 288 WINEAT .......... $289.95 | 2 49 
| MCT-M286-16 1EMHZ 288 00 8198.95 | 
MCT-MZBE-12 124982 286 1 s £179.95 am‘ FOR STANDARD. FULL SIZE AND LN? 
: - --— -— ———* MOTHERBUOARHDS 


e 2229 WATT POWER SUPPLY (11072720V) 

«MOUNTS FOR 3 FLOPPY AND t HARD 
DRIVES 

«TURBO AND RESET SWITCHES 

* BPEEU DISPLAY, POWER, DISK LEDS 


* MOUNTING HARDWARE. FACEPLATES AND 
SPEAXER INCL 
coco — —— 


MORE CASES... 


CASE-200 UPRIGHT HOLDS 11 DRIVES .. 
CASE-120 HINI-UPRIGHT W/200 WATT PS... 
CASE-70 FULL-SIZE 266 STYLE CASE ..... 
CASE-50  MINI-SZE 286 STYLE CASE.. 


101-KEY 
$4995 


101-KEY WITH 12 FUNCTION KEYS * 246966406 COMPATIBLE 
BTC-5338 

FC-3001 1OLKEY, 12 F-KEYS & CALCULATOR 
BTC-5060 &4-KEY WITH 10 FUNCTION KEYS 


| 
| 
| 
| 


ecserrhsene each acuee 


+a ret 


» 858.85 


„n $48.95 


. $59.85 


— ..579.55 | 


$89.95 


$149.95 | 
.$15859.85 | 
MCT-ESDI (£-BIT 1:1 ESO CARD ... orie A j 


$149.95 
329.95 
959.85 


.. $49.95 


$129.95 
$149.85 
$145.55 


..$189.85 
3186.95 | 


POWER SUPPLIES 


PS-135 8668 13S WATT $59.95 
P5-150 soa 150 watt $69.95 
PS-200X 6068200 WATT $89.95 
mM P5-200 286386 486 200 WATT 

 PS-250 
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SOME ASSEMBLY REQUIRED continued from page 328 


Listing 1 provides the PM version of a 
procedure, InheritClass, that can be 
used to register an inherited class in one 
easy step, although it restricts some of 
the information that can be specified for 
the inherited class. Listing 2 contains a 
version of this procedure for Windows. 
Table 1 lists the parameters used in these 
examples. The parameters of these pro- 
cedures are nearly identical; the only ex- 
ceptions are the specification of an appli- 
cation anchor block handle in the PM 
version and the need for two instance 
handles in the Windows version. 

In the Windows version, to obtain the 
class information, you need the instance 
handle of the application or dynamic link 
library (DLL) that registered the super 
class. Also, you have to specify an in- 
stance handle when registering the inher- 
ited window class. PM, on the other 
hand, only requires the application's an- 
chor block handle— you don't need a han- 
dle to obtain a preregistered class's infor- 
mation, which is rather nice. 

The remaining parameters of both ver- 
sions of the InheritClass procedure 
specify the name of the super class to in- 
herit, the name of the new class to regis- 
ter, the address of the window procedure 
of the new class, and the amount of extra 
window data that the new class requires. 
There are also two parameters to specify 
which class style bit flags must or must 
not be set. All other flags are inherited 
from the super class. 

If the new class requires extra window 
data, you can use the last two parameters 
to specify the amount of extra data that 
you need and to retrieve the offset in the 
window data. InheritClass returns the 
address of the superclass's procedure 
unless the new class can't be registered, 
in which case it returns NULL (0). 


Guidelines 

As with defining any window class, reg- 
istering the new class is the easy part. 
Much harder, and considerably more in- 
teresting, is the design and development 
of the message processing in the window 
procedure. 

First, and most important, the proce- 
dure must pass on all messages that the 
new class doesn't process to the super 
class's window procedure and must also 
return the result that the super class 
hands back. In PM, for example, you 
could do the following: 


return (* pfnwpSuperClass) 
(hwnd, msg, pl, p2); 


For windows, you would use a slightly 
different syntax: 
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Table 1: Parameters used in the class inheritance example. Those variables 
designated “PM” are specific to the Presentation Manager example in listing 
I; those with “W” are specific to the Windows example in listing 2. 


Input 


hab 


pszSuperClass 
class. 


pszRegisterClass 


A handle to the calling applicalion's anchor block. 
A NULL-terminated string containing the name of the super 


A NULL-terminated string containing the name of a new 


class to regisler that will inherit the super class. 


pfnupRegiíster 
styleExclude 


A pointer to the window procedure of the new class. 
Class style flags that can be set in the super class but must 


not be set in the new window class. 


styleInclude 


Class style flags that must be set in the new window class 


regardless of whether or not they are set in the super class. 


cbWinExtra 


Extra bytes of window storage data required by the new 


window class. This is added lo the window data required for 


ihe super class. 
A pointer to a 2-byte storage area that will be modilied to 


pebQuOf fset 


contain the offset in the window's storage data to tho 
specified extra data. This pointer may be NULL if the new 
class does not require any extra window data. 


hInstSupertClass 


A handle to the instance of the application or DLL that 


registered [he super dass, or NULL if the super class is a 
standard window class. 


hInstÁpplication 


A handle to the instance of the application or DLL thal 


is registering the new window class. 


Output 
MpebQwOffset 


The offset to the new window class's window data is placed 


in the buffer, if one is provided. For PM, this offset is used in 
calls to WinqueryVindowULong, WinQueryWindowUShort, 
WinSetWindowJLong, and WinSe tWindowUShort: 

for Windows, it is used in calls to GetWindowLong, 
GetWindowWord, SetWindowLong, and SetWindowWord. 


A pointer to the super class's window procedure is relurned 
if the new class was successfully registered, or NULL if the 
class could not be registered for any reason. The new 
window class must call this procedure to pass any 
unprocessed or partially processed messages. 


A pointer to the super class's window procedure is returned 
if the new class was successfully registered, or NULL if the 
class could not be registered for amy reason. The new 
window class must pass any unprocessed or partially 
processed messages lo this procedure by calling 
CallWindowPrec with this address. 


return CallWindowProc 
(pfnwpSuperClass, hwnd, 
msg, pl, p2); 


In this example, pfnwpSuperC1ass is 
the address that InheritClass returned, 
This single line represents the minimum 
requirement of a window procedure for 
an inherited window class. It may seem 
simple, but it's very powerful: With this 
line, the new class inherits al] the power 
and processing of the super class. 

Of course, there's not much point in 
creating a new class if the only difference 
between it and another class is the class 
name, so the next step is to define what 
should be done when the window is cre- 


ated and destroyed. The creation process 
(triggered by WM. CREATE) typically 
stores a pointer to the dynamically allo- 
cated buffer in a 4-byte space in the win- 
dow data area. Conversely, on receipt of 
a WM. DESTROY message, the destruc- 
tion process should extract the pointer 
from the window data and free the buf- 
fer's memory. To get or set the data, you 
must use the window data offset you ob- 
tained when you registered the class. For 
example, to insert a pointer in your data 
in PM, you would do the following: 


WinSetWindowULong (hwnd, 
OffsetToData, 
DataAddress); 
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Figure 2: The inheritance tree for the 
sample program, 


To retrieve the data pointer any time 
after it has been inserted, you use 


DataAddress = 
WinQueryWindowULong 
(hwnd, OffsetToData) ; 


For Windows applications, the calls are 
almost identical: 


SetWindowLong (hwnd, 
OffsetToData, 
DataAddress); 

DatsaAddress = GetWindowLong 
{hwnd, OffsetToData); 


Usually, the creation process needs to 
do more than initialize window instance 
data. For example, most control window 
classes allow the specification of style 
flags that let the user select various fea- 
tures. You must decide whether to simply 
let the super class handle these flags, add 
new flags, or provide your own set of re- 
placement flags. Letting the super class 
handle the style flags is easiest. 

Defining new style flags can create 
problems; any flag you use for your spe- 
cial purpose might be used for a different 
purpose by the super class in a future 
version. Replacing the default flags with 
your own set of flags also poses some 
problems: You must extract these flags 
from the window style and then set up the 
style using the super class's flags before 
you can call the super class's window 
procedure, and your flags will not reflect 
any future styles to the super class. 

You can add any other required pro- 
cessing during window creation, but you 
must be sure that the super class's win- 
dow procedure is called before message 
processing completes. Your window pro- 
cedure may process other messages par- 
tially or totally, or it may altogether ig- 
nore the processing of some messages. 
To inherit the processing of any message, 


thé message must be passed to the super 
class's window procedure at some point; 
when and how is your option. 


Án Example 
The real key to the power of class inheri- 
tance is the ability to create hierarchies 
of inherited classes. The program list- 
ings available with this article (see page 5 
for details) demonstrate a simple linear 
hierarchy for Windows. The collective 
hierarchy represented by the classes cre- 
ated in this program is shown in figure 2. 
These window classes provide a sim- 
ple demonstration of class inheritance. 
As this example demonstrates, inheri- 
tance provides a great deal of power with 
a small amount of programming. 


Potential Pitfalls with Windows 
Windows poses some potential problems 
with this technique of class inheritance. 
The most serious is that you must know 
the instance handle used to register the 
super class. If you don't have this handle, 
GetClassInfo will fail. How, then, can 
you inherit a global class defined by an- 
other application or DLL? Fortunately, 
there is a way to get this information. 
Windows provides two procedures, Get- 
ClassWord and GetClassLong, that pro- 
vide the class information for any win- 
dow. Thus, you can create a dummy 
instance of the super class and use the re- 
sulting window handle to get the infor- 
mation you need to register the inherited 
class. 

Another problem is extra class data. 
Unlike PM, Windows allows extra class- 
specific data to be added for any regis- 
tered class. If the super class has any 
such extra data, InheritClass reserves 
the class data for it but will not fill it in. 
To properly support this data, you need 
to get the super class's extra data using 
GetClassWord or GetClassLong, as de- 
scribed. To insert the data into the inher- 
ited class, you need to create a dummy 
instance of the new class after it has been 
registered and then use SetC1assWord or 
SetClassLong. 

Similarly, InheritClass doesn't sup- 
port the addition of class data to the in- 
herited class. If you wish, you can add 
another parameter to include this fea- 
ture. As with window data, you'd need to 
savc the offset in the new class to this 
data and initialize the data using the Set- 
Class procedures. 

You might consider storing the super 
class's window-procedure address and 
the offsets to the inherited class's win- 
dow and class data in the extra class data. 
This may seem desirable, as it eliminates 
the need for global variables; as you'll 


sec, however, I don't recommend this. 

Assume a minimum of 8 extra bytes of 
class storage at the end of each inherited 
class, and place the address and offsets 
there in a specified order. Then, when- 
ever a message is received, this informa- 
tion can be retrieved from the class infor- 
mation. For example, if the super class's 
window-procedure address is always 
stored in the last 4 bytes of the extra class 
data, you could do the following: 


TotalExtraClassData - 
GetClassWord 
(hund, QW CBCLSEXTRA) ; 
OffsetloSuperClassProo - 
TotalExtraClassData - 4; 
Super(ClassProcAddr = 
GetClassLong (hwnd, 
OffsetToSuperClassProc); 


Unfortunately, this doesn't work! Con- 
sider what would happen if you inherited 
a class from a previously inherited class: 


l. An inherited class's window proce- 
dure receives a message, and the above 
technique is used to pass it to its super 
class. 

2. The message is received by the super 
class, which is also an inherited class. It 
uses the above procedure to pass the mes- 
sage to its super class. 

3. The super class docs not find its super 
class—it finds its own window proce- 
dure! The program poes into an infinite 
loop. 


Obviously, some more sophisticated 
technique is required to search the class 
data for the proper information al each 
level of inheritance. I do not believe that 
any such complexity or processing over- 
head is worth the effort. 


Achieving the OOP Advantage 

Both PM and Windows support the OOP 
paradigm. Howcver, it is your responsi- 
bility to exploit these features to the best 
advantage. 

Careful planning and attention to de- 
tai] can lead to the development of highly 
reusable window classes and easily en- 
hanced applications. You'll need to ex- 
periment and gain some experience to 
achieve the full advantages of OOP—but 
the advantages are well worth the ef- 
fort. 8i 


David Van Camp is a consultant special- 
izing in the design and development of 
OS/2 Presentation Manager and Micro- 
soft Windows applications and class li- 
braries using object-oriented techniques. 
He can be reached on BIX c/o "editors. " 
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PRINT QUEUE 


HUGH KENNER 


Dreams of Artificial Reality 


Does technology imprison us, or empower us? 
Two new books examine the mind-machine connection. 


harlie Chaplin, one evening in 

1964, was firm about what had 

gone wrong. In Hollywood—cine- 

ma's Eden—a director felt free to 

shout, "There's a flood in town! ," 

open some hydrants, and leave the 
rest to the clowns and the camera- 
crankers. That was how one picture actu- 
ally got made. 

But Hollywood had followed the new- 
fangled sound track clear out of Paradise. 
For now fafk was expected, and when- 
ever someone spoke, a mike needed to be 
right above the clown's head, just high 
enough to elude the camera's view. To 
position that mike, the crew (becoming 
more numerous than the clowns) had to 
know who'd be speaking next, which 
meant a script, and which also meant 
firm agreement on where every clown 
would be standing each time he spoke. 
And that meant endless rehearsing, 
mainly to program interaction with the 
crew. Spontaneous miming had no place 
anymore. Thus had sound put finis to a 
golden age. 

Concerning his one appearance with 
Buster Keaton—the great fiddler-pianist 
sequence in Limelight—Chaplin was 
brusque: “It was good at 9 a.m. But we 
couldn't shoot till 3. I think we rehearsed 
it to death." 

And [ realized what Modern Times 
was about: a myth at least a century old 
when it was made, freedom versus a technology that imprisons. 
(Chaplin let the nearsighted think it was about sentient poor 
versus mindless rich. I doubt it. All during that cold Swiss Janu- 
ary evening, rich Charlie's chauffeur sat outside in the Rolls.) 

Even Chaplin, though, could be nearsighted. For silent film 
had meant technology, too; so had the music hall of his boy- 
hood, with its drumrolls and spots. “The theatre," writes Ju- 
lian Hilton, is "an art form intrinsically enabled by technol- 
ogy...acomplexaesthetic machine" with components— “sets, 
lighting, costumes, effects—driven by the collective imagina- 
tion." 

So theatre doesn't reject the paradox that it’s “simulated yet 
real," and Hilton wants that principle to help us rethink ma- 
chine emulation of people (e.g., expert systems). Simulation 
didn't have to wait for cogs and pulleys; Aristotle saw “chil- 
dren's play (which so often involves role play) leading to theat- 
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rical plays." But when technology is available, simulation ço- 
opts it: a kid waving a flashlight, an accountant booting a 
spreadsheet. 

You'll find Hilton’s essay in Dialogue and Technology, off- 
shoot of a 1988 Stockholm conference on culture, language, 
and AI. There you'll also find Susan Bassnett on how translat- 
ing a set of knitting instructions from Swedish into English 
meant not just dictionary lookups but total recasting, so differ- 
ently do Swedish and English knitters approach the job; and 
Stephen Toulmin on why the ancient dream of an exact lan- 
guage flourished in the seventeenth century and again around 
1900. 

Like all conferences, that onc seems to have been usefully 
inconclusive. Al, you see, is a generic term for mimicry of 
something human, and the conferees remind us that mimicry 
we can see through needn't be a confession of failure, although 
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AI gurus do mumble about the immature state of the art. Hilton 
notes that we'll not credit a fine performance unless it clearly is 
a performance; an actor become King Lear is simply mad. 
(Ronald Colman in A Double Life—1947—played an actor who 
played Othello till he thought he was Othello and ventured to 
smother his wife. Now hat's a case of being taken over by a 
program.) 

One speaker at the Stockholm conference even suggested 
that a system will exhibit rea] intelligence once it can know, as 
people do, what's best forgotten—for we tend to forget on prin- 
ciple. Jorge Luis Borges wrote a chilling story ("Funes the Me- 
morious") about a man powerless to forget anything: no, not 
leaf #3907 on oak tree /118,465. But machines forget on no 
principle save buffer overflow or power interrupt, research li- 
braries on none save paper disintegration. One estimate of 
what's a-crumble in the Library of Congress is 25 trillion per- 
ishable bytes. Quick, get it onto a CD-ROM! (And next, do 
what?) 

Magnus Florin, a Swedish theatre- 
man, reminds us that worry about one's 
life getting mechanized was a favorite 
theme in the early 1800s. In a story by 


domains where people can enjoy some liberating illusion; in 
Artificial Reality IT, Myron W. Krueger offers a survey. 

Back in 1971, Krueger set up Metaplay, which detected visi- 
tors' footsteps as they moved around the room and then let them 
try to walk through a maze projected on the end wall. (As you 
moved, a symbol representing you moved in synchrony.) If you 
tried to cheat by stepping over & boundary, the maze had ways 
of retaliating. But even if you didn't cheat, the rules would keep 
Changing until ultimately success was impossible (Modern 
Times?). 

Yes, "the popular stereotype of dehumanizing technology 
seemed fulfilled." Yet people stayed involved willingly, and, 
to hear Krueger tell it, they came to realize that the maze was 
no threat but “a vehicle for whimsy. . .poking fun at their com- 
pulsion to walk through it." (As to why they felt such a compul- 
sion, he fingers "our educational system," which he seems to 
think is the really sinister machine.) 

More generally, “an artificial reality 
is a graphic fantasy world in which a per- 
son uses her whole body to participate in 
an experience created by the computer.” 
This is "a culture-defining concept," ap- 


E. T. A. Hoffmann, a young man falls rueger has plicable *to aesthetic, scientific, and 
in love with a girl named Olimpia, who practical ends simultaneously." You've 
turns out to be a perfect automaton; but wilder visions, like certainly read about it recently in the 
since "she" can dance, speak, play the " nontech media: the video-goggles, sen- 
piano, and sing, she's been passing for cars expressing sor-gloves, the illusion that you're climb- 


“a perfect creature," albeit without a 
soul. And in a famous H. C. Andersen 
story, the duet between a real and an arti- 
ficial nightingale breaks down because 
"the real nightingale sang in its own 
fashion, and the artificial bird worked by 
wheels." Being immutably perfect, the 
wheel-driven bird was the one the Emperor fancied. 

And my favorite story about the poet William Butler Yeats 
has the BBC offering him thc gift of a batteryless (plug-in) 
wireless, and Yeats phoning his wife in Dublin to ask, "Geor- 
gie, do we have electricity?” Qut of fear of getting entrapped by 
the mechanical, he'd trained himself not to notice such things. 

Which brings us around to Toulmin's piece on the dream of 
an exact language. Although he concentrates on the German 
philosopher Leibniz, a readier example is the British John Wil- 
kins, Dean of Ripon, whose “Essay Towards a Real Character 
and a Philosophical Language” (1667) offered a remedy for all 
the ambiguities of mere spoken tongues that jest growed up nat- 
cherly. Being, for one thing, literally unspeakable, Wilkins's 
universal language never caught on. Yet it was but one of many 
such projects, and Toulmin is arrested by their vogue in the 
1600s and their renewed vogue around 1900 (when Esperanto 
and Volapuk were contrived). 

People worry about language, Toulmin conciudes, at a time 
when too many uncertainties converge. In the seventeenth cen- 
tury, those uncertainties were relipious; surely, a universal 
tongue would help sift clashing faiths down to some enlight- 
ened core? Around 1900,.Euclid’s certainties and Newton's 
were under simultaneous assault; and, once again, behold a de- 
bate about language (as, what are words like space and time 
really saying?). Language, the assumption went, is something 
to think with, and the Principia Mathematica of A. N. White- 
head and Bertrand Russell seemed to have outlined an unam- 
biguous language for doing that, until Kurt Godel (1931) de- 
molished its dream of an intact whole system. 

The unambiguous languages we now strive to master—Pas- 
cal, C, APL—are meant only to guide hardware; no one seems 
to dream of wooing a bride in C. What we do dream that C and 
its kin may be good for, oddly enough, is to help us construct 


the driver’s feelings. 


ing on a moon of Saturn, or training a ro- 
botic dog. 

Krueger has wilder visions. He'd like 
cars to express the driver's feelings: em- 
barrassment, annoyance. “If the car 
were coated with an electroluminescent 
phosphor, it could blush or turn livid.” 
Meanwhile, the passenger could be “participating in a cellular 
artificial reality.... It may become common for a person 
walking down the street or sitting in a bus to carry on an ani- 
mated conversation with a phantom colleague." Then we're 
told of Steve Robinson's “solar-powered bicycle. . . connected 
to the world of computer-based information.... He views the 
screen through a Reflection Technology Private Eye display 
and inputs by typing in binary using buttons on the handle bars. 
While on the road, he can read electronic books, listen to CDs, 
and write of his travels." We're not told how he deals with traf- 
fic lights. 

And we circle toward the machine, spun off a typewriter, 
that fed Charlie Chaplin corn from a cob with a carriage return. 
No viewer of Modern Times has forgotten that detail. But here's 
Modern Times being recycled as Utopia. One of two things has 
happened: Either high-tech dreaming is going plumb crazy, or 
Chaplin was this century's grimmest pessimist. "Even our 
pets," thinks Krueger, “may put on goggles and join us in arti- 
ficial realities." What Charlie might have done with that theme 
is something to dream of. a 


Dialogue and Technology, Bo Goeranzon and Magnus Florin, 
eds., Springer, 1990, $49, ISBN 0-387-19574-2. 

Artificial Reality Il, Myron W. Krueger, Addison-Wesley, 
1991, $29.25, ISBN 0-201-52260-8. 


Hugh Kenner is Franklin and Callaway Professor of English at 
the University of Georgia. He writes for publications ranging 
from the New York Times to Art & Antiques. His recent books 
include Mazes and Historical Fictions. He can be contacted on 
BIX as "hkenner. " 

Your questions and comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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STOP BIT 


How TO BE A HERO 


re you the personal computer troubleshooter 

in your organization? Would you like to de- 

crease your troubleshooting workload so 

you']] have more time for creative projects or 

a chance to use all that new software flowing 
into the office? Here's how. 

Anyone who has been in the field of personal com- 
puter troubleshooting can appreciate the top-down ap- 
proach to finding the source of a computer problem: (1) 
check for user errors, (2) check external cables, (3) 
check internal cables, and (4) check the boards and 

chips through diagnostics. 


Helping users help In the majority of cases, 
you'll find that service re- 
themselves can quests arc the result of user 
errors, That being the case, 
Save you a lot of preventing user errors will 
troubleshooting eliminate the bulk of a trou- 


bleshooter's "Band-Aid" 
runs. Here are some simple 
steps that you can follow to 
build users' confidence and enhance their knowledge of 
currently used applications: 


* Don't assume that lack of computer knowledge is lack 
of intelligence. A common mistake is thinking that 
someone who is computer illiterate is therefore incapa- 
ble of being taught. If you're starting from ground zero 
with a new user, explain things in simple terms. 

One of our trainces began working with a personal 

computer just a year ago. Now she's designing her own 
spreadsheets for a complex rating system. “Trainers 
often forget what it's like to not know anything about 
computers," she says. "They use words and phrases 
that a trainee doesn't understand. To a new user, that 
kind of language is totally foreign." 
* Eliminate errors by educating users. When you are 
rushed, it is tempting to push a few keys, solve the prob- 
lem, and walk away. Unfortunately, this makes users 
feel inadequate, and it will neither prevent them from 
making the mistake again nor teach them how to cor- 
rect the error on thcir own. 

When you teach users a new procedure, make sure 
they write it down. When someone writes down a pro- 
cedure, you can be assured that they are grasping what 
you are telling them. 
© Make training applications-oriented. As you train 
users, have them work on actual projects. As one of our 
employees said, "If I can't relate the training to some- 
thing I'm doing, it's just a procedure and doesn't seem 
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real." In addition, it's important to involve users when 
you customize a program specifically for their appli- 
cation. 

During training, have the user sit at the helm. 

Hands-on learning is the best kind! Don't jump in and 
start pressing keys without first explaining what you 
are doing. 
* Be willing to answer all questions with a helpful atti- 
tude. The tone of your voice when a user calls request- 
ing information can make all the difference. Even if 
you are busy, the simple instructions you give users on 
the phone can save them hours of frustration. If it isn't a 
questian you can answer by phone, go to their location 
to get more details. 

As the executive assistant to our president explained, 
“If our troubleshooter weren't so cooperative and help- 
ful, I wouldn't call at all. I would do it another way or 
figure it out myself, which might take a lot longer. 
There's always the typewriter!" 

There may also be problems that are beyond your ex- 

pertise. If users have questions that you can't answer 
immediately, reassure them that you will get back to 
them. 
* Reinforce the learning process. Write down the steps 
that you just taught the user to accomplish his or her 
task. Type it out neatly and give the user a copy. Keep a 
copy in your files for other employees. In some in- 
stances, you may want to distribute printed summary 
sheets to all employees who will be performing the 
same task. 

Praise people when they have completed a task 
without your assistance. Positive reinforcement will in- 
crease their confidence and encourage them to explore 
and solve their own software problems. 


Following these tips could turn you from being an 
overworked troubleshooter to being a hero once in a 
while. The time and effort you spend up-front will pay 
off in the long run. m 


Bonnie J. Djouadi is computer applications trainer at 
Ohio Hospital Insurance Co. in Columbus, Ohio. She 
has 10 years of training and software applications expe- 
rience. You can reach her on BIX c/o “editors.” 


Stop Bit is a forum for informed opinion on personal com- 
puting topics. The opinions expressed are those of the au- 
thor and not necessarily those of BYTE. Your contributions 
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This nagging recession has persisted 
for some time but now relief is finally 
in sight. 

Because Dell has just reduced the 
prices on various 286, 1386" SX, 1386 and 
i486desktops and i3865X laptops up to 


$900. And although our prices are now 


technical support hotline solves 90% of 
reported problems over the phone usually 
in 6 minutes or less. You can also get 
system information 24 hours a day via 
our innovative TechFax™ line. Or log 


on to our electronic bulletin board char 


HERE'S THE SUPPORT YOU'LL GET. 


lets you scc other users questions. And, 
better yet, Dells answers. 

If this still doesn't clear up the 
problem, a trained technician will be 
at your desk-side usually by the next 
business day.^ 
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recommended. Dell has won PC Week's 
Corporate Satisfaction Poll for PCs, 
laptops and servers an unprecedented 
eight times. 


You deserve 
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credit. Back to 
this recession issue. [f you don't want to 
buy a Dell computer outright even ar 
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system. Which we'll custom build, test 


DELL 


and ship to you with 


a 30-day noques- - OMPUTER 


CORPORATION 


tions asked money 
back guarantee and one-year limired 
warranty. 

So, call us today. 

Becausc a deal like this is noching to 


sneeze al. 


ELL SYSTEM 212 


WAS 51,542 
NOW ONLY $1,349 
Lara: $91 mf" 
m PANT ins pe, m. qnm dew PLU 
= BEML 
m DAMER SLA Shen e he wee 
y ui E 3 wo 


Pr € fisted rr habs | MB. 


Dau 


qs Usar ap me abes an atl hte 


RK AXES BY, SC ans] KO MR and aene 


Circle 90 on Inquiry Card. 


ls disabled on oil eucept ZIA Ad gar im ond «qe A oom ore sutecno Change wedliour noce. Ded cannot be emque: dide foo gy n tography or photography ""Puymen! based on ld month open. eedlease — Leaww arniged by Lea 
id Cd ond «LA are rodemeards of intei Cipanon Other neimmor s ond poe names ore used tu ident y emn em c karra ree mares and rre or ier producti Deli ormputes Corporation dei kan ore (anopiactorng eee e rakara s and hence 
aal Sotkan Guarana erstedd wore. and Thed Part, Prone: Senece Coneoct, peer ante to Ded LIA Cony $305 Arete Boulevard. Auta, agi 78758779, ATTN Worry ©1991 Dell C orngaotos Cong acacia AB isis mee 


TO ORDER, CALL. PLEASE REFERENCE #1161. 
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